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T1 - Summary

		Wild Horse Bench Compressor Station

		2020 Actual Air Emissions

		Table 1 - Summary(1)



		Uncontrolled Emissions



				Unit		VOC				NOx				CO				SO2				H2S				PM/PM10/PM2.5				Formaldehyde				HAPs

		Equipment ID		Description		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy

		WHD-1		TEG Dehydrator		37.55		9.50		--		--		--		--		--		--		--		--		--		--		--		--		4.51		1.14

						37.55		9.50		<0.01		<0.01		<0.01		<0.01		<0.01		<0.01		<0.01		<0.01		<0.01		<0.01		<0.01		<0.01		4.51		1.14





		Emission Unit ID		Emission Unit Description		VOC				Benzene				CO				Ethylbenzene				H2S				Toluene				Formaldehyde				Xylenes

						lb/hr		tpy		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy		lb/hr		tpy

		WHD-1		TEG Dehydrator		1.26		0.32		0.08		0.02		--		--		- 0		- 0		--		--		0.06		0.01		--		--		0.01		0.00



		Notes:

		(1) UGC purchased the facility on July 1, 2020 and therefore is only reporting emissions for the second half of the year.
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T2 - WHD-1 (DEHY)

		Wild Horse Bench Compressor Station

		2020 Actual Air Emissions

		Table 2 - Dehydrator Detail Sheet



		Equipment ID		WHD-1

		Equipment Description		TEG Dehydrator		Lean Glycol Water (wt%)				1.5%				Flash Tank Used?				Yes

		Equipment Usage		Sale Gas Dehydration		Glycol Pump Type				Pneumatic				Pressure (psig)				60

		Glycol Service		TEG		Pump Manufacturer								Temperature (ºF)				100

		2020 operation (hr/yr)		506		Pump Model								Stripping Gas				No

		Gas Analysis		Site-Specific Pre Dehy Gas		Injection Ratio (acfm/gpm)								Condenser Used?				No

		Inlet Gas Pressure (psig)		930		Glycol Recirculation (gal/min)				9.6				Control Device				Thermal Oxidizer

		Inlet Gas Temperature (ºF)		82		Dry Gas Throughput

		Wet Gas Water Content		Saturated		Design (MMscf/day)				1.06				Control Efficiency				95%

		Dry Gas Water Content               (lb H2O/mmscf)		7



		Actual 2020 Emissions

		Pollutant		Emission																		Source of

				Factor		Uncontrolled  Emissions(1)				Regenerator Vent Stream to Flare 				Tank Flash Off Gas 				Controlled Emissions				Emission Factor

				(lb/MMscf)		(lb/hr)		(ton/yr)		(lb/hr)		(ton/yr)		(lb/hr)		(ton/yr)		(lb/hr)		(ton/yr)

		VOC		850.24		37.55		9.50		25.23		6.38		12.32		3.12		1.26		0.32		GRI GLYCalc

		Propane		209.95		9.27		2.35		3.54		0.90		5.73		1.45		0.18		0.04		GRI GLYCalc

		Isobutane		71.22		3.15		0.80		1.59		0.40		1.56		0.39		0.08		0.02		GRI GLYCalc

		n-Butane		117.86		5.21		1.32		3.02		0.76		2.19		0.55		0.15		0.04		GRI GLYCalc

		Isopentane		50.44		2.23		0.56		1.40		0.35		0.83		0.21		0.07		0.02		GRI GLYCalc

		n-Pentane		52.75		2.33		0.59		1.59		0.40		0.74		0.19		0.08		0.02		GRI GLYCalc

		Cyclohexane		49.01		2.16		0.55		2.05		0.52		0.11		0.03		0.10		0.03		GRI GLYCalc

		Other Hexanes		42.13		1.86		0.47		1.41		0.36		0.45		0.11		0.07		0.02		GRI GLYCalc

		Heptanes		67.59		2.99		0.76		2.71		0.69		0.28		0.07		0.14		0.03		GRI GLYCalc

		Methylcyclohexane		56.26		2.48		0.63		2.39		0.60		0.10		0.02		0.12		0.03		GRI GLYCalc

		2,2,4-Trimethylpentane		1.83		0.08		0.02		0.07		0.02		0.01		0.00		0.00		0.00		GRI GLYCalc

		Octanes		29.16		1.29		0.33		1.28		0.32		0.01		0.00		0.06		0.02		GRI GLYCalc

		Benzene		36.12		1.60		0.40		1.58		0.40		0.01		0.00		0.08		0.02		GRI GLYCalc

		Toluene		26.22		1.16		0.29		1.15		0.29		0.00		0.00		0.06		0.01		GRI GLYCalc

		Ethylbenzene		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		GRI GLYCalc

		Xylene		4.05		0.18		0.05		0.18		0.05		0.00		0.00		0.01		0.00		GRI GLYCalc

		n-Hexane		35.64		1.57		0.40		1.28		0.32		0.30		0.08		0.06		0.02		GRI GLYCalc



		Notes:

		(1) Uncontrolled emissions include waste streams from the flash tank and the overheads from the regenerator. The regenerator overheads are controlled with a thermal oxidizer. The overhead stream from the flash tank is a closed loop system.



		Comments below for internal use -- Not to be submitted

				Uncontrolled		'Controlled'		Uncontrolled		Uncontrolled										Assumes 100 lbs		Assumes 100 lbs				Component Fraction		Pure Component		Component Fraction

				Regenerator 		Regenerator 		Flash Tank		Total		Total						Molecular Weight		Weight		Mol		Total		Mol Weight		Heat Value		Heat Value

		Compound		tons/yr		tons/yr		tons/yr		tons/yr		wt%						lb/lb-mol		lb / 100 lb gas		lb / 100 lb gas		mol%		lb lb-mol Gas		(Btu/scf)		(Btu/scf)

		Methane		0.3436		0.01718		4.8334		4.85058		4.65%						16.04		4.65		0.29		16.14%		2.59		1010.0		163.0

		Ethane		0.6557		0.032785		2.2707		2.303485		8.88%						30.07		8.88		0.30		16.43%		4.94		1769.6		290.8

		Propane		0.8964		0.04482		1.4496		1.49442		12.14%						44.1		12.14		0.28		15.32%		6.75		2516.1		385.4

		Isobutane		0.4012		0.02006		0.3946		0.41466		5.43%						58.12		5.43		0.09		5.20%		3.02		3251.9		169.2

		n-butane		0.7628		0.03814		0.5542		0.59234		10.33%						58.12		10.33		0.18		9.89%		5.75		3262.3		322.6

		isopentane		0.3532		0.01766		0.2104		0.22806		4.78%						72.15		4.78		0.07		3.69%		2.66		4000.9		147.6

		n-pentane		0.4033		0.020165		0.1861		0.206265		5.46%						72.15		5.46		0.08		4.21%		3.04		4008.9		168.9

		n-hexane		0.3229		0.016145		0.0754		0.091545		4.37%						86.16		4.37		0.05		2.82%		2.43		4755.9		134.3

		cyclohexane		0.5194		0.02597		0.0283		0.05427		7.03%						84.16		7.03		0.08		4.65%		3.91		4481.5		208.4

		other hexanes		0.3577		0.017885		0.1131		0.130985		4.84%						86.16		4.84		0.06		3.13%		2.70		4755.9		148.8

		heptanes		0.685		0.03425		0.0703		0.10455		9.28%						100.2		9.28		0.09		5.15%		5.16		5502.5		283.5

		Methylcyclohexane		0.6045		0.030225		0.0242		0.054425		8.19%						100.2		8.19		0.08		4.55%		4.56		5502.5		250.2

		2,2,4 - TMP		0.0168		0.00084		0.0036		0.00444		0.2275%						114.24		0.23		0.00		0.11%		0.13		6231.7		6.9

		benzene		0.4008		0.02004		0.0028		0.02284		5.43%						78.11		5.43		0.07		3.87%		3.02		3741.8		144.7

		toluene		0.2918		0.01459		0.0012		0.01579		3.95%						92.13		3.95		0.04		2.39%		2.20		4475.0		106.8

		ethylbenzene		0		0		0		0		0.00%						106.17		0.00		0.00		0.00%		0.00		5222.2		0.0

		xylenes		0.0452		0.00226		0.0001		0.00236		0.61%						106.17		0.61		0.01		0.32%		0.34		5208.8		16.7

		C8+		0.3229		0.016145		0.0029		0.019045		4.37%						114.23		4.37		0.04		2.13%		2.43		6248.9		133.1

		Total		7.3832		0.36916		10.2209		10.59006		100.00%						1418.68		100.00		1.80		100.00%		55.64				3080.80

		Total VOC		6.3839		0.319195		3.1168		3.435995		86%

				Overhead stream		Vent gas		Flash tank off gas
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T3 - Gas Analysis

		Wild Horse Bench Compressor Station

		2020 Actual Air Emissions

		Table 3 - Gas Analysis																		379		scf/lb-mol



		WHB CS Pre Dehy Gas Sample dated 6/23/2020

		Gas Constituent		Molecular Weight
(lb/lb-mol)		Mole %		Weight         (lb/lbmole Gas)		Weight         %		Total HC Corrected Weight(1)             % 		Total VOC Corrected Weight(2)            % 		Lower Heating Value (BTU/scf)

		Methane		16.04		85.3340%		13.69		70.46%		72.26%		NA		911

		Ethane		30.07		8.2635%		2.48		12.79%		13.11%		NA		1631

		Total HC (Non-VOC)				93.5975%		16.17		83.25%		85.37%		0.00%		NA				Average Molecular Weight of VOCs

																				Compound (VOCs)		MW		mol %		Corrected mol %

		Propane		44.10		3.0421%		1.34		6.90%		7.08%		48.39%		2353				Propane		44.097		3.04%		58.72%		25.8956978746

		Iso-Butane		58.12		0.5751%		0.33		1.72%		1.76%		12.06%		3094				Iso-Butane		58.123		0.58%		11.10%		6.4526257746

		N-Butane		58.12		0.7289%		0.42		2.18%		2.24%		15.28%		3101				N-Butane		58.123		0.73%		14.07%		8.178262784

		Iso-Pentane		72.15		0.2574%		0.19		0.96%		0.98%		6.70%		3698				Iso-Pentane		72.15		0.26%		4.97%		3.5850066598

		N-Pentane		72.15		0.2089%		0.15		0.78%		0.80%		5.44%		3709				N-Pentane		72.15		0.21%		4.03%		2.909510067

		Hexanes +		91.37		0.3679%		0.34		1.73%		1.77%		12.13%		4403.8				Hexanes +		91.3745459255		0.37%		7.10%		6.4893337154

		Total NMNE VOC				5.1803%		2.77		14.27%		14.63%		100.00%		NA						396.0175459255		5.18%		100.00%



		Hydrogen Sulfide		34.08		0.0000%		0.00		0.00%		NA		NA		586.8				H2S Calc (Mol% --> Grains)

		Carbon Dioxide		44.01		0.8838%		0.39		2.00%		NA		NA		0				0		grains/MMscf

		Nitrogen		28.01		0.3345%		0.09		0.48%		NA		NA		0				0		ppm H2S

		Totals				100.00%		19.43		100.00%		100.00%

		Average Molecular Weight of VOCs:				53.51		lb/lb-mol												H2S Calc (ppm --> Grains)

		Lower Heating Value:				1057.6		BTU/scf												0.00		ppm H2S

																				0.0		grains/MMscf

		C6+ Speciation

		Compound		Total Gas Mol%		Weighted Mol%		Molecular Weight        (lb/lb-mol)		Weight         (lb/lbmole Gas)		Weight% of C6+		Total Gas Weight% 						MAX

		n-Hexane		0.0765%		20.79%		86.18		17.92		19.76%		0.34%						0.00		ppm H2S

		Cyclohexane		0.0334%		9.08%		84.16		7.64		8.43%		0.15%						0.00

		Other Hexanes		0.1156%		31.42%		86.18		27.08		29.86%		0.52%

		Heptanes		0.0753%		20.47%		100.20		20.51		22.61%		0.39%

		Methylcyclohexane		0.0319%		8.67%		98.186		8.51		9.39%		0.16%

		Benzene		0.0140%		3.81%		78.11		2.97		3.28%		0.06%																		mol%

		Toluene		0.0084%		2.28%		92.13		2.10		2.32%		0.04%														Carbon Dioxide				0.8838

		Ethylbenzene		0.0000%		0.00%		106.17		0.00		0.00%		0.00%														Hydrogen Sulfide

		Xylenes		0.0011%		0.30%		106.17		0.32		0.35%		0.01%														Nitrogen				0.3345

		Octanes +		0.0117%		3.18%		114.23		3.63		4.01%		0.07%														Methane				85.334

																												Ethane				8.2635

		Notes:

		(1) Weight percent corrected to remove carbon dioxide, nitrogen, and H2S content.																										Propane				3.0421

		(2) Weight percent corrected to remove non-VOC content.																										Isobutane				0.5751

																												n-Butane				0.7289

																												Isopentane				0.2574

																												n-Pentane				0.2089

																												Cyclopentane				0

																												n-Hexane				0.0765

																												Cyclohexane				0.0334

																												Other Hexanes				0.1156

																												Heptanes				0.0753

																												Methylcyclohexane				0.0319

																												2,2,4 Trimethylpentane				0.0039

																												Benzene				0.014

																												Toluene				0.0084

																												Ethylbenzene				0

																												Xylenes				0.0011

																												C8+ Heavies				0.0117
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WHTO-1 ThermOx

		Wild Horse Bench Compressor Station

		Thermal Oxidizer Detail Sheet



		Equipment ID		WHTO-1				Actual 2020 Operation		5040		hr/yr

		Source Description		Thermal Oxidizer

		Destruction Efficiency:		95%





		Total Flare Emissions Summary

				Estimated Emissions																				pv=nrt

		Pollutant		Hourly		Annual																				n		1		lb-mol

				(lb/hr)		(tpy)												379		scf/lb-mol						T		519.67		R

		NOx		0.18		0.46												28.3168		L / scf						R		10.731

		CO		0.15		0.39												453.6		g / lb						P		14.7		psi

		VOC		0.01		0.02																				V		379.3591		ft^3

		PM/PM10/PM2.5		0.01		0.03



		Pilot Stream Heat

		Pilot Fuel Type		Field Gas

		Gas Heating Value*		1170		Btu/scf

		Pilot Rating		1.80		MMBtu/hr								Based on historical permitting

		Pilot Flow Rate		1538.2		scf/hr



		Pilot Stream Emissions

				Emission		Estimated Emissions				Source of Emission Factor

		Pollutant		Factor		Hourly		Annual

				(lb/MMBtu)		(lb/hr)		(tpy)

		NOx		0.098		0.176		0.445		AP-42 Table 1.4-1

		CO		0.0824		0.148		0.374		AP-42 Table 1.4-1

		VOC		0.005		0.010		0.024		AP-42 Table 1.4-2

		PM/PM10/PM2.5		0.0075		0.013		0.034		AP-42 Table 1.4-2



		Dehydrator Waste Stream

		Actual 2020 Emissions (annual)		14766		lb/yr		Based on waste stream from dehydrator

		Vapor Molecular Weight		55.6		lb/lb-mol

		Vapor flow rate (annual)		100590.0		scf/yr

		Total Emissions Heat Value		3081		Btu/scf

		Total Heat Flow (annual)		309.90		MMBtu/yr

		Total Heat Flow (hourly)		0.04		MMBtu/hr



		Dehydrator Waste Stream Emissions

				Emission		Estimated Emissions				Source of Emission Factor

		Pollutant		Factor		Short Term Max		Annual

				(lb/MMBtu)		(lb/hr)		(tpy)

		NOx		0.098		0.003		0.015		AP-42 Table 1.4-1

		CO		0.0824		0.003		0.013		AP-42 Table 1.4-1

		PM10		0.0075		0.000		0.001		AP-42 Table 1.4-2

		*Gas heating value is from WHB CS Pre Dehy Gas Sample dated 6/23/2020





























































































WHC-1 (ENG)

		Wild Horse Bench Compressor Station

		Engine Detail Sheet

		Equipment ID		WHC-1																				379		scf/lb-mol

		Source Description		Compressor Engine						Sulfur Content				0.0		grains S/MMscf								34.0809		lb/lb-mol H2S

		Equipment Usage		Compression						Sulfur Content				0.0		grains S/100 scf								64.066		lb/lb-mol SO2

		Equipment Make		Caterpillar						Actual 2020 operation				8026		hr/yr								0.00		ppm H2S

		Equipment Model		G3512 TALE						Fuel Heating Value				1170		Btu/scf

		Serial Number								Actual 2020 fuel usage				47.7		MMscf/yr

		Manufacture Date								Actual 2020 fuel usage				5447.7		scf/hr								Reg Check:

		Configuration		4SLB																				Rich burn: O2 exhaust <4%

		Fuel Type		Field Gas

		Rotations per Minute		1400		RPM

		Aspiration:		Turbocharged/Aftercooled

		Horsepower		810		hp

		Fuel Consumption		8590		Btu/hp-hr																		*Based on historical permitting

		Heat Rate		6.96		MMBtu/hr

		Emission Controls		None



		Actual 2020 Emissions Per Engine

		Pollutant		Uncontrolled Emission				Control		Controlled Emission				Estimated Emissions								Source of

				Factor				Efficiency		Factor				Uncontrolled				Controlled				Emission Factor

				EF		Units		%		EF		Units		(lb/hr)		(tpy)		(lb/hr)		(tpy)				EF Conversion		Units

		NOx		3.30		g/hp-hr		0.0%		3.30		g/hp-hr		5.89		23.65		5.89		23.65		Manufacturer Data

		VOC (less formaldehyde)		0.74		g/hp-hr		0.0%		0.74		g/hp-hr		1.32		5.30		1.32		5.30		Manufacturer Data

		Total VOC***		1.02		g/hp-hr		0.0%		1.02		g/hp-hr		1.82		7.31		1.82		7.31		Manufacturer Data

		CO		2.52		g/hp-hr		0.0%		2.52		g/hp-hr		4.50		18.06		4.50		18.06		Manufacturer Data

		SO2		5.88E-04		lb/mmBtu		NA		--		--		0.00		0.02		0.00		0.02		Engineering Calculation		2.29E-03		g/hp-hr

		PM/PM10/PM2.5		9.99E-03		lb/mmBtu		NA		--		--		0.07		0.28		0.07		0.28		AP42 Table 3.2-2		3.89E-02		g/hp-hr

		Formaldehyde		2.80E-01		g/hp-hr		0.0%		2.80E-01		g/hp-hr		0.50		2.01		0.50		2.01		Manufacturer Data		2.80E-01		g/hp-hr

		Acetaldehyde		8.36E-03		lb/mmBtu		NA		--		--		0.06		0.23		0.06		0.23		AP42 Table 3.2-2

		Acrolein		5.14E-03		lb/mmBtu		NA		--		--		0.04		0.14		0.04		0.14		AP42 Table 3.2-2

		Benzene		4.40E-04		lb/mmBtu		NA		--		--		0.00		0.01		0.00		0.01		AP42 Table 3.2-2

		Toluene		4.08E-04		lb/mmBtu		NA		--		--		0.00		0.01		0.00		0.01		AP42 Table 3.2-2

		Ethylbenzene		3.97E-05		lb/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		AP42 Table 3.2-2

		Xylene		1.84E-04		lb/mmBtu		NA		--		--		0.00		0.01		0.00		0.01		AP42 Table 3.2-2

		n-Hexane		1.11E-03		lb/mmBtu		NA		--		--		0.01		0.03		0.01		0.03		AP42 Table 3.2-2

		CO2		537.00		g/hp-hr		NA		--		--		958.95		3848.25		958.95		3848.25		Manufacturer Data

		CH4		0.001		kg/mmBtu		NA		--		--		0.02		0.06		0.02		0.06		40 CFR 98 Subpart C Table C-2

		N2O		0.0001		kg/mmBtu		NA		--		--		0.00		0.01		0.00		0.01		40 CFR 98 Subpart C Table C-2

		CO2e		--		--		--		--		--		959.80		3851.69		959.80		3851.69		40 CFR 98

		* - NOx, CO, VOC, and HCHO emission factors based on the manufacturer spec sheet. 



		Sample Calculations

		g/hp-hr Emission Factor:				(2.52 g/hp-hr CO) x ((100% - 0%)/100%) x (810 hp) / (453.59 g/lb) x (8026 hr/yr) / (2000 lb/ton) = 18.06 tpy CO

		lb/mmBtu Emission Factor:				(0.00836 lb/mmBtu Acetaldehyde) x (6.96 mmBtu/hr) x (8026 hr/yr) / (2000 lb/ton) = 0.23 tpy Acetaldehyde

		kg/mmBtu Emission Factor:				(0.001 kg/mmBtu CH4) x (6.96 mmBtu/hr) x (8026 hr/yr) x (2.204 lb/kg) / (2000 lb/ton) = 0.06 tpy CH4





		Example Notes (copy above and add in asterisks as necessary):																				Apply HCHO Control?

																						Yes

		Natural Gas Notes:

		Uncontrolled emission factor based on NSPS Subpart JJJJ standards as uncontrolled manufacturer emission factor was lower than the JJJJ standards.

		n-Hexane emission factor based on AP-42 Table 3.2-2 for 4-stroke, lean burn engines because there is no emission factor provided for 4-stroke, rich burn engines in AP-42 Table 3.2-3.

		If JJJJ refers to another subpart, the below notes may be useful:

		EPA's Subpart JJJJ standard combines hydrocarbons and nitrogen oxides (HC+NOx) together into one factor.

		Uncontrolled emission factors were based on the most conservative AP-42 factors for natural gas RICE from AP-42 Tables 3.2-1 (2-cycle, lean burn engines), 3.2-2 (4-cycle, lean burn engines) and 3.2-3  (4-cycle, rich burn engines) for pollutants that did not have an NSPS JJJJ emission standard.

		The CO emission factor from AP-42 Table 3.2-3 was used to estimate CO emissions. Converting the CO emission factor ((3.72 lb/mmBtu) * (453.59 g/lb) * (0.57 mmBtu/hr) / 47 hp = 20.5 g/hp-hr), shows the emission factor is less than the Subpart JJJJ standard (387 g/hp-hr).



		Diesel Notes:

		Greenhouse gas emission factors for diesel based on Distillate Fuel Oil No. 4 for 40 CFR 98 Subpart C Table C-1, and Petroleum Fuels for Table C-2.

		EPA's Tier 2 emission standard combines non-methane hydrocarbons and nitrogen oxides (NMHC+NOx) together into one factor. The NMHC and NOx emission factor was apportioned into separate factors using the relative contributions of each based on AP-42 Table 3.3-1.

		Sulfur Dioxide emissions based on the fuel sulfur requirement of 15 ppm/gallon (40 CFR 80.510).

		The emission factor for formaldehyde conservatively assumes that all aldehyde emissions are formaldehyde



		NOx and VOC % of total based on AP-42 Table 3.3-1								1 kW  = 		1.341		hp

		Pollutant		lb/hp-hr		% of Total				Conversion of EPA Interim Tier 2 Standard

		NOx		0.031		92.62%				Pollutant		g/kW-hr		g/kW-hr		g/hp-hr

		TOC Exhaust		0.00247		7.38%				NOx		6.4		5.9		4.4

		Total		0.03347		100.00%				VOC				0.5		0.4

										CO		3.5		3.5		2.6

										PM10		0.2		0.2		0.1

										* NOx and VOC apportioned using the AP-42 Table 3.3-1



		SO2 Emissions		Based on Fuel Sulfur Content of 15 ppm/gal (40CFR80.510(b)(1)(i))

		MW of SO2 =		64.0				15		ppm/gallon

		MW of Sulfur = 		32.0				0.000015		parts/gallon

				Density of Diesel Fuel:		7.05		lb/gal		Based on AP42 Appendix A page A7

				Fuel Use:		0.3896		lb/hp-hr		Manufacturer Data

						44.76		gal/hr

						315.58		lb/hr



		SO2 Emissions:  Fuel Use*Density of Diesel*15 ppm/1,000,000 = lb/hr of Sulfur

						4.73E-03		lb/hr Sulfur

						9.47E-03		lb/hr SO2

						3.80E-02		tpy SO2



		Fuel Consumption/Efficiency Calculation

		Heat Rate:		Diesel Btu Value * Fuel Use (gal/hr)/1000000

						137,000		Btu/gal diesel		Based on AP42  Appendix A pg A5

						6132470		Btu/hr

						6.13		mmBtu/hr



		BSFC:		(Diesel Btu/Hr) / Engine horsepower 

						7571		Btu/hp-hr



		Gasoline Notes:

		Greenhouse gas emission factors for gasoline based on Motor Gasoline for 40 CFR 98 Subpart C Table C-1 and Petroleum Fuels for Table C-2.

		Sulfur Dioxide emissions based on the fuel sulfur requirement of 30 ppm/gallon (40 CFR 80.195).

		The emission factor for formaldehyde is based on the relative contribution of formaldehyde to total aldehyde emissions with 100% margin for diesel-fired engines multiplied by the total aldehyde emission factor for gasoline fuel since there is no available formaldehyde emission factor for gasoline-fired engines.

		Uncontrolled emission factor based on EPA's phase 2 emission standards from Table 2 of 40 CFR 80.10. Note: The NOx and VOC factors listed are for NMHC+NOx together. 

		Relative contribution of specific aldehydes to total aldehydes (for diesel fuel)

		Pollutant		lb/mmBtu		% of Total		Source of EF

		Formaldehyde		0.00118		1.69%		AP-42 Table 3.3-2

		Acetaldehyde		0.000767		1.10%		AP-42 Table 3.3-2

		Aldehydes		0.07		100%		AP-42 Table 3.3-1

		SO2 Emissions		Based on Fuel Sulfur Content of 30 ppm/gal (40CFR80.195(a)(1))

		MW of SO2 =		64.0				30		ppm/gallon

		MW of Sulfur = 		32.0				0.00003		parts/gallon

				Density of Gasoline Fuel:		6.17		lb/gal		Based on AP42 Appendix A page A7

				Fuel Use:		4.50		gal/hr		Manufacturer Data

						27.77		lb/hr



		SO2 Emissions:  Fuel Use*Density of Gasoline*15 ppm/1,000,000 = lb/hr of Sulfur

						8.33E-04		lb/hr Sulfur

						1.67E-03		lb/hr SO2

						6.69E-03		tpy SO2



		Fuel Consumption/Efficiency Calculation

		Heat Rate:		Gasoline Btu Value * Fuel Use (gal/hr)/1000000

						130,000		Btu/gal Gasoline		Based on AP42  Appendix A pg A5

						585000		Btu/hr

						0.59		mmBtu/hr



		BSFC:		(Gasoline Btu/Hr) / Engine horsepower 

						722		Btu/hp-hr

		Propane Notes:

		Uncontrolled emission factor based on EPA's Phase 3 emission standards from Table 1 of 40 CFR 1054.105. Note: The NOx and VOC factors listed are for HC+NOx together.

		The emission factor for CO is based on the Mojave Desert Air Quality Management District emission factors for propane engines. Converting the CO emission factor ((129 lb/1000 gal) * (453.59 g/lb) * (1.1 gal/hr) / 8.0 kW = 8.05 g/kW-hr), shows the emission factor is less than the Phase 3 standard (610 g/kW-hr).

		CO2 emission factor based on Table C-1 (40 CFR 98 Subpart C) for Propane, Methane and N2O emission factors based on Table C-2 (40 CFR 98 Subpart C) for Petroleum fuels.  The conversion factor of 2.2 lb/kg used to calculate lb/mmBtu value.

				DROP DOWN LISTS



				Emission Controls		Aspiration:		Configuration		Fuel Type		EF Units		Source

				None		Naturally Aspirated		2SLB		Electric		g/hp-hr		Subpart JJJJ Standard

				Nonselective CR		Turbocharged/Aftercooled		4SLB		Diesel		g/kW-hr		Manufacturer Data

				Oxidation Catalyst				4SRB		Gasoline		lb/mmBtu		CDPHE Regulation No. 7, Table 1

				Nonselective CR with AFR				Diesel		Natural Gas		kg/mmBtu		Table 1 of GP02

				Oxidation Catalyst with AFR				Gasoline		Field Gas		--		AP42 Table 3.2-1

														AP42 Table 3.2-2

														AP42 Table 3.2-3

														AP42 Table 3.3-1

														AP42 Table 3.3-2

														40 CFR 98

														40 CFR 98 Subpart C

														40 CFR 98 Subpart C Table C-1

														40 CFR 98 Subpart C Table C-2

														EPA Tier 1 Standard

														EPA Tier 2 Standard

														EPA Tier 3 Standard

														EPA Tier 4 Interim Standard

														EPA Tier 4 Standard

														EPA Phase 1 Standard

														EPA Phase 2 Standard

														EPA Phase 3 Standard

														EPA Fuel Sulfur Requirement

														Non Rule Standard Permit





				AP42 Reference Table		(Using factors dated 7/00, most conservative option available for NOx/CO)

				Engine Type		2SLB		4SLB		4SRB		Diesel		Gasoline

				Pollutant		All units are in lb/MMBtu

				NOx		3.17		4.08		2.27		4.41		1.63

				CO		3.86E-01		5.57E-01		3.72		0.95		0.99

				VOC		1.20E-01		1.18E-01		2.96E-02		0.35		2.10

				SO2		5.88E-04		5.88E-04		5.88E-04		0.29		0.084

				PM/PM10/PM2.5		4.83E-02		9.99E-03		1.94E-02		0.31		0.10

				PM-Condensable		9.91E-03		9.91E-03		9.91E-03		NA		NA

				PM-Filterable		3.84E-02		7.71E-05		9.50E-03		NA		NA

				Formaldehyde		5.52E-02		5.28E-02		2.05E-02		1.18E-03		0.07

				Acetaldehyde		7.76E-03		8.36E-03		2.79E-03		7.67E-04		--

				Acrolein		7.78E-03		5.14E-03		2.63E-03		<9.25E-05		--

				Benzene		1.94E-03		4.40E-04		1.58E-03		9.33E-04		--

				Toluene		9.63E-04		4.08E-04		5.58E-04		4.09E-04		--

				Ethylbenzene		1.08E-04		3.97E-05		<2.48E-05		--		--

				Xylene		2.68E-04		1.84E-04		1.95E-04		2.85E-04		--

				n-Hexane		4.45E-04		1.11E-03		1.11E-03		--		--

				CO2		1.10E+02		1.10E+02		1.10E+02		164		154

				*4SRB n-Hexane factor uses more conservative factor between 2SLB and 4SLB as no n-Hexane factor is available.

				**Aldehydes factor used for formaldehyde



				Subpart C Reference Table (as of 7/14/2014)

				Engine Type		2SLB		4SLB		4SRB		Diesel		Gasoline

				Pollutant		All units are in kg/MMBtu

				CO2		53.06		53.06		53.06		73.96		75.1

				CH4		1.00E-03		1.00E-03		1.00E-03		3.00E-03		3.00E-03

				N2O		1.00E-04		1.00E-04		1.00E-04		6.00E-04		6.00E-04

				*Diesel emission factors based on Distillate Fuel Oil No. 2

				**Gasoline emission factors based on Residual Fuel Oil No. 6

























WHC-2 (ENG)

		Wild Horse Bench Compressor Station

		Engine Detail Sheet

		Equipment ID		WHBC-2																				379		scf/lb-mol

		Source Description		Compressor Engine						Sulfur Content				0.0		grains S/MMscf								34.0809		lb/lb-mol H2S

		Equipment Usage		Compression						Sulfur Content				0.0		grains S/100 scf								64.066		lb/lb-mol SO2

		Equipment Make		Caterpillar						Actual 2020 operation				8760		hr/yr								0.00		ppm H2S

		Equipment Model		G3516 TALE						Fuel Heating Value				1170		Btu/scf

		Serial Number								Actual 2020 fuel usage				86.2		MMscf/yr

		Manufacture Date								Actual 2020 fuel usage				9836.4		scf/hr								Reg Check:

		Configuration		4SLB																				Rich burn: O2 exhaust <4%

		Fuel Type		Field Gas

		Rotations per Minute		1400		RPM

		Aspiration:		Turbocharged/Aftercooled

		Horsepower		1340		hp

		Fuel Consumption		8590		Btu/hp-hr																		*Based on historical permitting

		Heat Rate		11.51		MMBtu/hr

		Emission Controls		None



		Actual 2020 Emissions Per Engine

		Pollutant		Uncontrolled Emission				Control		Controlled Emission				Estimated Emissions								Source of

				Factor				Efficiency		Factor				Uncontrolled				Controlled				Emission Factor

				EF		Units		%		EF		Units		(lb/hr)		(tpy)		(lb/hr)		(tpy)				EF Conversion		Units

		NOx		2.00		g/hp-hr		0.0%		2.00		g/hp-hr		5.91		25.88		5.91		25.88		Manufacturer Data

		VOC (less formaldehyde)		0.45		g/hp-hr		0.0%		0.45		g/hp-hr		1.33		5.82		1.33		5.82		Manufacturer Data

		Total VOC*		0.67		g/hp-hr		0.0%		0.67		g/hp-hr		1.98		8.67		1.98		8.67		Manufacturer Data

		CO		2.43		g/hp-hr		0.0%		2.43		g/hp-hr		7.18		31.44		7.18		31.44		Manufacturer Data

		SO2		5.88E-04		lb/mmBtu		NA		--		--		0.01		0.03		0.01		0.03		Engineering Calculation		2.29E-03		g/hp-hr

		PM/PM10/PM2.5		9.99E-03		lb/mmBtu		NA		--		--		0.11		0.50		0.11		0.50		AP42 Table 3.2-2		3.89E-02		g/hp-hr

		Formaldehyde		2.20E-01		g/hp-hr		NA		2.20E-01		g/hp-hr		0.65		2.85		0.65		2.85		Manufacturer Data		2.20E-01		g/hp-hr

		Acetaldehyde		8.36E-03		lb/mmBtu		NA		--		--		0.10		0.42		0.10		0.42		AP42 Table 3.2-2

		Acrolein		5.14E-03		lb/mmBtu		NA		--		--		0.06		0.26		0.06		0.26		AP42 Table 3.2-2

		Benzene		4.40E-04		lb/mmBtu		NA		--		--		0.01		0.02		0.01		0.02		AP42 Table 3.2-2

		Toluene		4.08E-04		lb/mmBtu		NA		--		--		0.00		0.02		0.00		0.02		AP42 Table 3.2-2

		Ethylbenzene		3.97E-05		lb/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		AP42 Table 3.2-2

		Xylene		1.84E-04		lb/mmBtu		NA		--		--		0.00		0.01		0.00		0.01		AP42 Table 3.2-2

		n-Hexane		1.11E-03		lb/mmBtu		NA		--		--		0.01		0.06		0.01		0.06		AP42 Table 3.2-2

		CO2		519.00		g/hp-hr		NA		--		--		1533.23		6715.54		1533.23		6715.54		Manufacturer Data

		CH4		0.001		kg/mmBtu		NA		--		--		0.03		0.11		0.03		0.11		40 CFR 98 Subpart C Table C-2

		N2O		0.0001		kg/mmBtu		NA		--		--		0.00		0.01		0.00		0.01		40 CFR 98 Subpart C Table C-2

		CO2e		--		--		--		--		--		1534.65		6721.76		1534.65		6721.76		40 CFR 98

		* - NOx, CO, VOC, and HCHO emission factors based on the manufacturer spec sheet. 



		Sample Calculations

		g/hp-hr Emission Factor:				(2.43 g/hp-hr CO) x ((100% - 0%)/100%) x (1340 hp) / (453.59 g/lb) x (8760 hr/yr) / (2000 lb/ton) = 31.44 tpy CO

		lb/mmBtu Emission Factor:				(0.00836 lb/mmBtu Acetaldehyde) x (11.51 mmBtu/hr) x (8760 hr/yr) / (2000 lb/ton) = 0.42 tpy Acetaldehyde

		kg/mmBtu Emission Factor:				(0.001 kg/mmBtu CH4) x (11.51 mmBtu/hr) x (8760 hr/yr) x (2.204 lb/kg) / (2000 lb/ton) = 0.11 tpy CH4





		Example Notes (copy above and add in asterisks as necessary):																				Apply HCHO Control?

																						Yes

		Natural Gas Notes:

		Uncontrolled emission factor based on NSPS Subpart JJJJ standards as uncontrolled manufacturer emission factor was lower than the JJJJ standards.

		n-Hexane emission factor based on AP-42 Table 3.2-2 for 4-stroke, lean burn engines because there is no emission factor provided for 4-stroke, rich burn engines in AP-42 Table 3.2-3.

		If JJJJ refers to another subpart, the below notes may be useful:

		EPA's Subpart JJJJ standard combines hydrocarbons and nitrogen oxides (HC+NOx) together into one factor.

		Uncontrolled emission factors were based on the most conservative AP-42 factors for natural gas RICE from AP-42 Tables 3.2-1 (2-cycle, lean burn engines), 3.2-2 (4-cycle, lean burn engines) and 3.2-3  (4-cycle, rich burn engines) for pollutants that did not have an NSPS JJJJ emission standard.

		The CO emission factor from AP-42 Table 3.2-3 was used to estimate CO emissions. Converting the CO emission factor ((3.72 lb/mmBtu) * (453.59 g/lb) * (0.57 mmBtu/hr) / 47 hp = 20.5 g/hp-hr), shows the emission factor is less than the Subpart JJJJ standard (387 g/hp-hr).



		Diesel Notes:

		Greenhouse gas emission factors for diesel based on Distillate Fuel Oil No. 4 for 40 CFR 98 Subpart C Table C-1, and Petroleum Fuels for Table C-2.

		EPA's Tier 2 emission standard combines non-methane hydrocarbons and nitrogen oxides (NMHC+NOx) together into one factor. The NMHC and NOx emission factor was apportioned into separate factors using the relative contributions of each based on AP-42 Table 3.3-1.

		Sulfur Dioxide emissions based on the fuel sulfur requirement of 15 ppm/gallon (40 CFR 80.510).

		The emission factor for formaldehyde conservatively assumes that all aldehyde emissions are formaldehyde



		NOx and VOC % of total based on AP-42 Table 3.3-1								1 kW  = 		1.341		hp

		Pollutant		lb/hp-hr		% of Total				Conversion of EPA Interim Tier 2 Standard

		NOx		0.031		92.62%				Pollutant		g/kW-hr		g/kW-hr		g/hp-hr

		TOC Exhaust		0.00247		7.38%				NOx		6.4		5.9		4.4

		Total		0.03347		100.00%				VOC				0.5		0.4

										CO		3.5		3.5		2.6

										PM10		0.2		0.2		0.1

										* NOx and VOC apportioned using the AP-42 Table 3.3-1



		SO2 Emissions		Based on Fuel Sulfur Content of 15 ppm/gal (40CFR80.510(b)(1)(i))

		MW of SO2 =		64.0				15		ppm/gallon

		MW of Sulfur = 		32.0				0.000015		parts/gallon

				Density of Diesel Fuel:		7.05		lb/gal		Based on AP42 Appendix A page A7

				Fuel Use:		0.3896		lb/hp-hr		Manufacturer Data

						74.05		gal/hr

						522.06		lb/hr



		SO2 Emissions:  Fuel Use*Density of Diesel*15 ppm/1,000,000 = lb/hr of Sulfur

						7.83E-03		lb/hr Sulfur

						1.57E-02		lb/hr SO2

						6.86E-02		tpy SO2



		Fuel Consumption/Efficiency Calculation

		Heat Rate:		Diesel Btu Value * Fuel Use (gal/hr)/1000000

						137,000		Btu/gal diesel		Based on AP42  Appendix A pg A5

						10145073		Btu/hr

						10.15		mmBtu/hr



		BSFC:		(Diesel Btu/Hr) / Engine horsepower 

						7571		Btu/hp-hr



		Gasoline Notes:

		Greenhouse gas emission factors for gasoline based on Motor Gasoline for 40 CFR 98 Subpart C Table C-1 and Petroleum Fuels for Table C-2.

		Sulfur Dioxide emissions based on the fuel sulfur requirement of 30 ppm/gallon (40 CFR 80.195).

		The emission factor for formaldehyde is based on the relative contribution of formaldehyde to total aldehyde emissions with 100% margin for diesel-fired engines multiplied by the total aldehyde emission factor for gasoline fuel since there is no available formaldehyde emission factor for gasoline-fired engines.

		Uncontrolled emission factor based on EPA's phase 2 emission standards from Table 2 of 40 CFR 80.10. Note: The NOx and VOC factors listed are for NMHC+NOx together. 

		Relative contribution of specific aldehydes to total aldehydes (for diesel fuel)

		Pollutant		lb/mmBtu		% of Total		Source of EF

		Formaldehyde		0.00118		1.69%		AP-42 Table 3.3-2

		Acetaldehyde		0.000767		1.10%		AP-42 Table 3.3-2

		Aldehydes		0.07		100%		AP-42 Table 3.3-1

		SO2 Emissions		Based on Fuel Sulfur Content of 30 ppm/gal (40CFR80.195(a)(1))

		MW of SO2 =		64.0				30		ppm/gallon

		MW of Sulfur = 		32.0				0.00003		parts/gallon

				Density of Gasoline Fuel:		6.17		lb/gal		Based on AP42 Appendix A page A7

				Fuel Use:		4.50		gal/hr		Manufacturer Data

						27.77		lb/hr



		SO2 Emissions:  Fuel Use*Density of Gasoline*15 ppm/1,000,000 = lb/hr of Sulfur

						8.33E-04		lb/hr Sulfur

						1.67E-03		lb/hr SO2

						7.30E-03		tpy SO2



		Fuel Consumption/Efficiency Calculation

		Heat Rate:		Gasoline Btu Value * Fuel Use (gal/hr)/1000000

						130,000		Btu/gal Gasoline		Based on AP42  Appendix A pg A5

						585000		Btu/hr

						0.59		mmBtu/hr



		BSFC:		(Gasoline Btu/Hr) / Engine horsepower 

						437		Btu/hp-hr

		Propane Notes:

		Uncontrolled emission factor based on EPA's Phase 3 emission standards from Table 1 of 40 CFR 1054.105. Note: The NOx and VOC factors listed are for HC+NOx together.

		The emission factor for CO is based on the Mojave Desert Air Quality Management District emission factors for propane engines. Converting the CO emission factor ((129 lb/1000 gal) * (453.59 g/lb) * (1.1 gal/hr) / 8.0 kW = 8.05 g/kW-hr), shows the emission factor is less than the Phase 3 standard (610 g/kW-hr).

		CO2 emission factor based on Table C-1 (40 CFR 98 Subpart C) for Propane, Methane and N2O emission factors based on Table C-2 (40 CFR 98 Subpart C) for Petroleum fuels.  The conversion factor of 2.2 lb/kg used to calculate lb/mmBtu value.

				DROP DOWN LISTS



				Emission Controls		Aspiration:		Configuration		Fuel Type		EF Units		Source

				None		Naturally Aspirated		2SLB		Electric		g/hp-hr		Subpart JJJJ Standard

				Nonselective CR		Turbocharged/Aftercooled		4SLB		Diesel		g/kW-hr		Manufacturer Data

				Oxidation Catalyst				4SRB		Gasoline		lb/mmBtu		CDPHE Regulation No. 7, Table 1

				Nonselective CR with AFR				Diesel		Natural Gas		kg/mmBtu		Table 1 of GP02

				Oxidation Catalyst with AFR				Gasoline		Field Gas		--		AP42 Table 3.2-1

														AP42 Table 3.2-2

														AP42 Table 3.2-3

														AP42 Table 3.3-1

														AP42 Table 3.3-2

														40 CFR 98

														40 CFR 98 Subpart C

														40 CFR 98 Subpart C Table C-1

														40 CFR 98 Subpart C Table C-2

														EPA Tier 1 Standard

														EPA Tier 2 Standard

														EPA Tier 3 Standard

														EPA Tier 4 Interim Standard

														EPA Tier 4 Standard

														EPA Phase 1 Standard

														EPA Phase 2 Standard

														EPA Phase 3 Standard

														EPA Fuel Sulfur Requirement

														Non Rule Standard Permit





				AP42 Reference Table		(Using factors dated 7/00, most conservative option available for NOx/CO)

				Engine Type		2SLB		4SLB		4SRB		Diesel		Gasoline

				Pollutant		All units are in lb/MMBtu

				NOx		3.17		4.08		2.27		4.41		1.63

				CO		3.86E-01		5.57E-01		3.72		0.95		0.99

				VOC		1.20E-01		1.18E-01		2.96E-02		0.35		2.10

				SO2		5.88E-04		5.88E-04		5.88E-04		0.29		0.084

				PM/PM10/PM2.5		4.83E-02		9.99E-03		1.94E-02		0.31		0.10

				PM-Condensable		9.91E-03		9.91E-03		9.91E-03		NA		NA

				PM-Filterable		3.84E-02		7.71E-05		9.50E-03		NA		NA

				Formaldehyde		5.52E-02		5.28E-02		2.05E-02		1.18E-03		0.07

				Acetaldehyde		7.76E-03		8.36E-03		2.79E-03		7.67E-04		--

				Acrolein		7.78E-03		5.14E-03		2.63E-03		<9.25E-05		--

				Benzene		1.94E-03		4.40E-04		1.58E-03		9.33E-04		--

				Toluene		9.63E-04		4.08E-04		5.58E-04		4.09E-04		--

				Ethylbenzene		1.08E-04		3.97E-05		<2.48E-05		--		--

				Xylene		2.68E-04		1.84E-04		1.95E-04		2.85E-04		--

				n-Hexane		4.45E-04		1.11E-03		1.11E-03		--		--

				CO2		1.10E+02		1.10E+02		1.10E+02		164		154

				*4SRB n-Hexane factor uses more conservative factor between 2SLB and 4SLB as no n-Hexane factor is available.

				**Aldehydes factor used for formaldehyde



				Subpart C Reference Table (as of 7/14/2014)

				Engine Type		2SLB		4SLB		4SRB		Diesel		Gasoline

				Pollutant		All units are in kg/MMBtu

				CO2		53.06		53.06		53.06		73.96		75.1

				CH4		1.00E-03		1.00E-03		1.00E-03		3.00E-03		3.00E-03

				N2O		1.00E-04		1.00E-04		1.00E-04		6.00E-04		6.00E-04

				*Diesel emission factors based on Distillate Fuel Oil No. 2

				**Gasoline emission factors based on Residual Fuel Oil No. 6

























WHG-1 (GEN)

		Wild Horse Bench Compressor Station

		Engine Detail Sheet

		Equipment ID		WHG-1																				379		scf/lb-mol

		Source Description		Generator						Sulfur Content				0.0		grains S/MMscf								34.0809		lb/lb-mol H2S

		Equipment Usage		Generator						Sulfur Content				0.0		grains S/100 scf								64.066		lb/lb-mol SO2

		Equipment Make		Cummins						Actual 2020 operation				0		hr/yr								0.00		ppm H2S

		Equipment Model		KTA19GC						Fuel Heating Value				1170		Btu/scf

		Serial Number								Actual 2020 fuel usage				0.0		MMscf/yr

		Manufacture Date		2009						Actual 2020 fuel usage				0.0		scf/hr								Reg Check:

		Configuration		4SRB																				Rich burn: O2 exhaust <4%

		Fuel Type		Field Gas

		Rotations per Minute		1800		RPM

		Aspiration:

		Horsepower		380		hp

		Fuel Consumption		9500		Btu/hp-hr																		*Based on historical permitting

		Heat Rate		3.61		MMBtu/hr

		Emission Controls		Nonselective CR



		Actual 2020 Emissions Per Engine

		Pollutant		Uncontrolled Emission				Control		Controlled Emission				Estimated Emissions								Source of

				Factor				Efficiency		Factor				Uncontrolled				Controlled				Emission Factor

				EF		Units		%		EF		Units		(lb/hr)		(tpy)		(lb/hr)		(tpy)				EF Conversion		Units

		NOx		1.00		g/hp-hr		92.0%		1.00		g/hp-hr		0.84		0.00		0.84		0.00		Manufacturer Data

		VOC (less formaldehyde)		0.70		g/hp-hr		ERROR:#DIV/0!		0.70		g/hp-hr		0.59		0.00		0.59		0.00		Manufacturer Data

		Total VOC***		0.75		g/hp-hr		0.0%		0.75		g/hp-hr		0.63		0.00		0.63		0.00		Manufacturer Data

		CO		2.00		g/hp-hr		ERROR:#DIV/0!		2.00		g/hp-hr		1.68		0.00		1.68		0.00		Manufacturer Data

		SO2		5.88E-04		lb/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		Engineering Calculation		2.53E-03		g/hp-hr

		PM/PM10/PM2.5		1.94E-02		lb/mmBtu		NA		--		--		0.07		0.00		0.07		0.00		AP42 Table 3.2-3		8.36E-02		g/hp-hr

		Formaldehyde		5.28E-02		lb/mmBtu		0.0%		5.28E-02		g/hp-hr		0.19		0.00		0.04		0.00		Manufacturer Data		2.28E-01		g/hp-hr

		Acetaldehyde		2.79E-03		lb/mmBtu		NA		--		--		0.01		0.00		0.01		0.00		AP42 Table 3.2-3

		Acrolein		2.63E-03		lb/mmBtu		NA		--		--		0.01		0.00		0.01		0.00		AP42 Table 3.2-3

		Benzene		1.58E-03		lb/mmBtu		NA		--		--		0.01		0.00		0.01		0.00		AP42 Table 3.2-3

		Toluene		5.58E-04		lb/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		AP42 Table 3.2-3

		Ethylbenzene		2.48E-05		lb/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		AP42 Table 3.2-3

		Xylene		1.95E-04		lb/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		AP42 Table 3.2-3

		n-Hexane		1.11E-03		lb/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		AP42 Table 3.2-2

		CO2		471.00		g/hp-hr		NA		--		--		394.58		0.00		394.58		0.00		Manufacturer Data

		CH4		0.001		kg/mmBtu		NA		--		--		0.01		0.00		0.01		0.00		40 CFR 98 Subpart C Table C-2

		N2O		0.0001		kg/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		40 CFR 98 Subpart C Table C-2

		CO2e		--		--		--		--		--		395.03		0.00		395.03		0.00		40 CFR 98

		* - NOx, CO, VOC, and HCHO emission factors based on the manufacturer spec sheet. 



		Sample Calculations

		g/hp-hr Emission Factor:				ERROR:#DIV/0!

		lb/mmBtu Emission Factor:				(0.00279 lb/mmBtu Acetaldehyde) x (3.61 mmBtu/hr) x (0 hr/yr) / (2000 lb/ton) = 0.00 tpy Acetaldehyde

		kg/mmBtu Emission Factor:				(0.001 kg/mmBtu CH4) x (3.61 mmBtu/hr) x (0 hr/yr) x (2.204 lb/kg) / (2000 lb/ton) = 0.00 tpy CH4





		Example Notes (copy above and add in asterisks as necessary):																				Apply HCHO Control?

																						Yes

		Natural Gas Notes:

		Uncontrolled emission factor based on NSPS Subpart JJJJ standards as uncontrolled manufacturer emission factor was lower than the JJJJ standards.

		n-Hexane emission factor based on AP-42 Table 3.2-2 for 4-stroke, lean burn engines because there is no emission factor provided for 4-stroke, rich burn engines in AP-42 Table 3.2-3.

		If JJJJ refers to another subpart, the below notes may be useful:

		EPA's Subpart JJJJ standard combines hydrocarbons and nitrogen oxides (HC+NOx) together into one factor.

		Uncontrolled emission factors were based on the most conservative AP-42 factors for natural gas RICE from AP-42 Tables 3.2-1 (2-cycle, lean burn engines), 3.2-2 (4-cycle, lean burn engines) and 3.2-3  (4-cycle, rich burn engines) for pollutants that did not have an NSPS JJJJ emission standard.

		The CO emission factor from AP-42 Table 3.2-3 was used to estimate CO emissions. Converting the CO emission factor ((3.72 lb/mmBtu) * (453.59 g/lb) * (0.57 mmBtu/hr) / 47 hp = 20.5 g/hp-hr), shows the emission factor is less than the Subpart JJJJ standard (387 g/hp-hr).



		Diesel Notes:

		Greenhouse gas emission factors for diesel based on Distillate Fuel Oil No. 4 for 40 CFR 98 Subpart C Table C-1, and Petroleum Fuels for Table C-2.

		EPA's Tier 2 emission standard combines non-methane hydrocarbons and nitrogen oxides (NMHC+NOx) together into one factor. The NMHC and NOx emission factor was apportioned into separate factors using the relative contributions of each based on AP-42 Table 3.3-1.

		Sulfur Dioxide emissions based on the fuel sulfur requirement of 15 ppm/gallon (40 CFR 80.510).

		The emission factor for formaldehyde conservatively assumes that all aldehyde emissions are formaldehyde



		NOx and VOC % of total based on AP-42 Table 3.3-1								1 kW  = 		1.341		hp

		Pollutant		lb/hp-hr		% of Total				Conversion of EPA Interim Tier 2 Standard

		NOx		0.031		92.62%				Pollutant		g/kW-hr		g/kW-hr		g/hp-hr

		TOC Exhaust		0.00247		7.38%				NOx		6.4		5.9		4.4

		Total		0.03347		100.00%				VOC				0.5		0.4

										CO		3.5		3.5		2.6

										PM10		0.2		0.2		0.1

										* NOx and VOC apportioned using the AP-42 Table 3.3-1



		SO2 Emissions		Based on Fuel Sulfur Content of 15 ppm/gal (40CFR80.510(b)(1)(i))

		MW of SO2 =		64.0				15		ppm/gallon

		MW of Sulfur = 		32.0				0.000015		parts/gallon

				Density of Diesel Fuel:		7.05		lb/gal		Based on AP42 Appendix A page A7

				Fuel Use:		0.3896		lb/hp-hr		Manufacturer Data

						21.00		gal/hr

						148.05		lb/hr



		SO2 Emissions:  Fuel Use*Density of Diesel*15 ppm/1,000,000 = lb/hr of Sulfur

						2.22E-03		lb/hr Sulfur

						4.44E-03		lb/hr SO2

						0.00E+00		tpy SO2



		Fuel Consumption/Efficiency Calculation

		Heat Rate:		Diesel Btu Value * Fuel Use (gal/hr)/1000000

						137,000		Btu/gal diesel		Based on AP42  Appendix A pg A5

						2876961		Btu/hr

						2.88		mmBtu/hr



		BSFC:		(Diesel Btu/Hr) / Engine horsepower 

						7571		Btu/hp-hr



		Gasoline Notes:

		Greenhouse gas emission factors for gasoline based on Motor Gasoline for 40 CFR 98 Subpart C Table C-1 and Petroleum Fuels for Table C-2.

		Sulfur Dioxide emissions based on the fuel sulfur requirement of 30 ppm/gallon (40 CFR 80.195).

		The emission factor for formaldehyde is based on the relative contribution of formaldehyde to total aldehyde emissions with 100% margin for diesel-fired engines multiplied by the total aldehyde emission factor for gasoline fuel since there is no available formaldehyde emission factor for gasoline-fired engines.

		Uncontrolled emission factor based on EPA's phase 2 emission standards from Table 2 of 40 CFR 80.10. Note: The NOx and VOC factors listed are for NMHC+NOx together. 

		Relative contribution of specific aldehydes to total aldehydes (for diesel fuel)

		Pollutant		lb/mmBtu		% of Total		Source of EF

		Formaldehyde		0.00118		1.69%		AP-42 Table 3.3-2

		Acetaldehyde		0.000767		1.10%		AP-42 Table 3.3-2

		Aldehydes		0.07		100%		AP-42 Table 3.3-1

		SO2 Emissions		Based on Fuel Sulfur Content of 30 ppm/gal (40CFR80.195(a)(1))

		MW of SO2 =		64.0				30		ppm/gallon

		MW of Sulfur = 		32.0				0.00003		parts/gallon

				Density of Gasoline Fuel:		6.17		lb/gal		Based on AP42 Appendix A page A7

				Fuel Use:		4.50		gal/hr		Manufacturer Data

						27.77		lb/hr



		SO2 Emissions:  Fuel Use*Density of Gasoline*15 ppm/1,000,000 = lb/hr of Sulfur

						8.33E-04		lb/hr Sulfur

						1.67E-03		lb/hr SO2

						0.00E+00		tpy SO2



		Fuel Consumption/Efficiency Calculation

		Heat Rate:		Gasoline Btu Value * Fuel Use (gal/hr)/1000000

						130,000		Btu/gal Gasoline		Based on AP42  Appendix A pg A5

						585000		Btu/hr

						0.59		mmBtu/hr



		BSFC:		(Gasoline Btu/Hr) / Engine horsepower 

						1539		Btu/hp-hr

		Propane Notes:

		Uncontrolled emission factor based on EPA's Phase 3 emission standards from Table 1 of 40 CFR 1054.105. Note: The NOx and VOC factors listed are for HC+NOx together.

		The emission factor for CO is based on the Mojave Desert Air Quality Management District emission factors for propane engines. Converting the CO emission factor ((129 lb/1000 gal) * (453.59 g/lb) * (1.1 gal/hr) / 8.0 kW = 8.05 g/kW-hr), shows the emission factor is less than the Phase 3 standard (610 g/kW-hr).

		CO2 emission factor based on Table C-1 (40 CFR 98 Subpart C) for Propane, Methane and N2O emission factors based on Table C-2 (40 CFR 98 Subpart C) for Petroleum fuels.  The conversion factor of 2.2 lb/kg used to calculate lb/mmBtu value.

				DROP DOWN LISTS



				Emission Controls		Aspiration:		Configuration		Fuel Type		EF Units		Source

				None		Naturally Aspirated		2SLB		Electric		g/hp-hr		Subpart JJJJ Standard

				Nonselective CR		Turbocharged/Aftercooled		4SLB		Diesel		g/kW-hr		Manufacturer Data

				Oxidation Catalyst				4SRB		Gasoline		lb/mmBtu		CDPHE Regulation No. 7, Table 1

				Nonselective CR with AFR				Diesel		Natural Gas		kg/mmBtu		Table 1 of GP02

				Oxidation Catalyst with AFR				Gasoline		Field Gas		--		AP42 Table 3.2-1

														AP42 Table 3.2-2

														AP42 Table 3.2-3

														AP42 Table 3.3-1

														AP42 Table 3.3-2

														40 CFR 98

														40 CFR 98 Subpart C

														40 CFR 98 Subpart C Table C-1

														40 CFR 98 Subpart C Table C-2

														EPA Tier 1 Standard

														EPA Tier 2 Standard

														EPA Tier 3 Standard

														EPA Tier 4 Interim Standard

														EPA Tier 4 Standard

														EPA Phase 1 Standard

														EPA Phase 2 Standard

														EPA Phase 3 Standard

														EPA Fuel Sulfur Requirement

														Non Rule Standard Permit





				AP42 Reference Table		(Using factors dated 7/00, most conservative option available for NOx/CO)

				Engine Type		2SLB		4SLB		4SRB		Diesel		Gasoline

				Pollutant		All units are in lb/MMBtu

				NOx		3.17		4.08		2.27		4.41		1.63

				CO		3.86E-01		5.57E-01		3.72		0.95		0.99

				VOC		1.20E-01		1.18E-01		2.96E-02		0.35		2.10

				SO2		5.88E-04		5.88E-04		5.88E-04		0.29		0.084

				PM/PM10/PM2.5		4.83E-02		9.99E-03		1.94E-02		0.31		0.10

				PM-Condensable		9.91E-03		9.91E-03		9.91E-03		NA		NA

				PM-Filterable		3.84E-02		7.71E-05		9.50E-03		NA		NA

				Formaldehyde		5.52E-02		5.28E-02		2.05E-02		1.18E-03		0.07

				Acetaldehyde		7.76E-03		8.36E-03		2.79E-03		7.67E-04		--

				Acrolein		7.78E-03		5.14E-03		2.63E-03		<9.25E-05		--

				Benzene		1.94E-03		4.40E-04		1.58E-03		9.33E-04		--

				Toluene		9.63E-04		4.08E-04		5.58E-04		4.09E-04		--

				Ethylbenzene		1.08E-04		3.97E-05		<2.48E-05		--		--

				Xylene		2.68E-04		1.84E-04		1.95E-04		2.85E-04		--

				n-Hexane		4.45E-04		1.11E-03		1.11E-03		--		--

				CO2		1.10E+02		1.10E+02		1.10E+02		164		154

				*4SRB n-Hexane factor uses more conservative factor between 2SLB and 4SLB as no n-Hexane factor is available.

				**Aldehydes factor used for formaldehyde



				Subpart C Reference Table (as of 7/14/2014)

				Engine Type		2SLB		4SLB		4SRB		Diesel		Gasoline

				Pollutant		All units are in kg/MMBtu

				CO2		53.06		53.06		53.06		73.96		75.1

				CH4		1.00E-03		1.00E-03		1.00E-03		3.00E-03		3.00E-03

				N2O		1.00E-04		1.00E-04		1.00E-04		6.00E-04		6.00E-04

				*Diesel emission factors based on Distillate Fuel Oil No. 2

				**Gasoline emission factors based on Residual Fuel Oil No. 6

























WHG-2 (GEN)

		Wild Horse Bench Compressor Station

		Engine Detail Sheet

		Equipment ID		WHG-2																				379		scf/lb-mol

		Source Description		Generator						Sulfur Content				0.0		grains S/MMscf								34.0809		lb/lb-mol H2S

		Equipment Usage		Generator						Sulfur Content				0.0		grains S/100 scf								64.066		lb/lb-mol SO2

		Equipment Make		Cummins						Actual 2020 operation				5760		hr/yr								0.00		ppm H2S

		Equipment Model		KTA19GC						Fuel Heating Value				1170		Btu/scf

		Serial Number								Actual 2020 fuel usage				17.8		MMscf/yr

		Manufacture Date		2009						Actual 2020 fuel usage				2028.5		scf/hr								Reg Check:

		Configuration		4SRB																				Rich burn: O2 exhaust <4%

		Fuel Type		Field Gas

		Rotations per Minute		1800		RPM

		Aspiration:

		Horsepower		380		hp

		Fuel Consumption		9500		Btu/hp-hr																		*Based on historical permitting

		Heat Rate		3.61		MMBtu/hr

		Emission Controls		Nonselective CR



		Actual 2020 Emissions Per Engine

		Pollutant		Uncontrolled Emission				Control		Controlled Emission				Estimated Emissions								Source of

				Factor				Efficiency		Factor				Uncontrolled				Controlled				Emission Factor

				EF		Units		%		EF		Units		(lb/hr)		(tpy)		(lb/hr)		(tpy)				EF Conversion		Units

		NOx		1.00		g/hp-hr		92.0%		1.00		g/hp-hr		0.84		2.41		0.84		2.41		Manufacturer Data

		VOC (less formaldehyde)		0.70		g/hp-hr		0.0%		0.70		g/hp-hr		0.59		1.69		0.59		1.69		Manufacturer Data

		Total VOC***		0.75		g/hp-hr		0.0%		0.75		g/hp-hr		0.63		1.82		0.63		1.82		Manufacturer Data

		CO		2.00		g/hp-hr		0.0%		2.00		g/hp-hr		1.68		4.83		1.68		4.83		Manufacturer Data

		SO2		5.88E-04		lb/mmBtu		NA		--		--		0.00		0.01		0.00		0.01		Engineering Calculation		2.53E-03		g/hp-hr

		PM/PM10/PM2.5		1.94E-02		lb/mmBtu		NA		--		--		0.07		0.20		0.07		0.20		AP42 Table 3.2-3		8.36E-02		g/hp-hr

		Formaldehyde		5.28E-02		lb/mmBtu		0.0%		5.28E-02		g/hp-hr		0.19		0.55		0.04		0.13		Manufacturer Data		2.28E-01		g/hp-hr

		Acetaldehyde		2.79E-03		lb/mmBtu		NA		--		--		0.01		0.03		0.01		0.03		AP42 Table 3.2-3

		Acrolein		2.63E-03		lb/mmBtu		NA		--		--		0.01		0.03		0.01		0.03		AP42 Table 3.2-3

		Benzene		1.58E-03		lb/mmBtu		NA		--		--		0.01		0.02		0.01		0.02		AP42 Table 3.2-3

		Toluene		5.58E-04		lb/mmBtu		NA		--		--		0.00		0.01		0.00		0.01		AP42 Table 3.2-3

		Ethylbenzene		2.48E-05		lb/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		AP42 Table 3.2-3

		Xylene		1.95E-04		lb/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		AP42 Table 3.2-3

		n-Hexane		1.11E-03		lb/mmBtu		NA		--		--		0.00		0.01		0.00		0.01		AP42 Table 3.2-2

		CO2		471.00		g/hp-hr		NA		--		--		394.58		1136.40		394.58		1136.40		Manufacturer Data

		CH4		0.001		kg/mmBtu		NA		--		--		0.01		0.02		0.01		0.02		40 CFR 98 Subpart C Table C-2

		N2O		0.0001		kg/mmBtu		NA		--		--		0.00		0.00		0.00		0.00		40 CFR 98 Subpart C Table C-2

		CO2e		--		--		--		--		--		395.03		1137.68		395.03		1137.68		40 CFR 98

		* - NOx, CO, VOC, and HCHO emission factors based on the manufacturer spec sheet. 



		Sample Calculations

		g/hp-hr Emission Factor:				(2.00 g/hp-hr CO) x ((100% - 0%)/100%) x (380 hp) / (453.59 g/lb) x (5760 hr/yr) / (2000 lb/ton) = 4.83 tpy CO

		lb/mmBtu Emission Factor:				(0.00279 lb/mmBtu Acetaldehyde) x (3.61 mmBtu/hr) x (5760 hr/yr) / (2000 lb/ton) = 0.03 tpy Acetaldehyde

		kg/mmBtu Emission Factor:				(0.001 kg/mmBtu CH4) x (3.61 mmBtu/hr) x (5760 hr/yr) x (2.204 lb/kg) / (2000 lb/ton) = 0.02 tpy CH4





		Example Notes (copy above and add in asterisks as necessary):																				Apply HCHO Control?

																						Yes

		Natural Gas Notes:

		Uncontrolled emission factor based on NSPS Subpart JJJJ standards as uncontrolled manufacturer emission factor was lower than the JJJJ standards.

		n-Hexane emission factor based on AP-42 Table 3.2-2 for 4-stroke, lean burn engines because there is no emission factor provided for 4-stroke, rich burn engines in AP-42 Table 3.2-3.

		If JJJJ refers to another subpart, the below notes may be useful:

		EPA's Subpart JJJJ standard combines hydrocarbons and nitrogen oxides (HC+NOx) together into one factor.

		Uncontrolled emission factors were based on the most conservative AP-42 factors for natural gas RICE from AP-42 Tables 3.2-1 (2-cycle, lean burn engines), 3.2-2 (4-cycle, lean burn engines) and 3.2-3  (4-cycle, rich burn engines) for pollutants that did not have an NSPS JJJJ emission standard.

		The CO emission factor from AP-42 Table 3.2-3 was used to estimate CO emissions. Converting the CO emission factor ((3.72 lb/mmBtu) * (453.59 g/lb) * (0.57 mmBtu/hr) / 47 hp = 20.5 g/hp-hr), shows the emission factor is less than the Subpart JJJJ standard (387 g/hp-hr).



		Diesel Notes:

		Greenhouse gas emission factors for diesel based on Distillate Fuel Oil No. 4 for 40 CFR 98 Subpart C Table C-1, and Petroleum Fuels for Table C-2.

		EPA's Tier 2 emission standard combines non-methane hydrocarbons and nitrogen oxides (NMHC+NOx) together into one factor. The NMHC and NOx emission factor was apportioned into separate factors using the relative contributions of each based on AP-42 Table 3.3-1.

		Sulfur Dioxide emissions based on the fuel sulfur requirement of 15 ppm/gallon (40 CFR 80.510).

		The emission factor for formaldehyde conservatively assumes that all aldehyde emissions are formaldehyde



		NOx and VOC % of total based on AP-42 Table 3.3-1								1 kW  = 		1.341		hp

		Pollutant		lb/hp-hr		% of Total				Conversion of EPA Interim Tier 2 Standard

		NOx		0.031		92.62%				Pollutant		g/kW-hr		g/kW-hr		g/hp-hr

		TOC Exhaust		0.00247		7.38%				NOx		6.4		5.9		4.4

		Total		0.03347		100.00%				VOC				0.5		0.4

										CO		3.5		3.5		2.6

										PM10		0.2		0.2		0.1

										* NOx and VOC apportioned using the AP-42 Table 3.3-1



		SO2 Emissions		Based on Fuel Sulfur Content of 15 ppm/gal (40CFR80.510(b)(1)(i))

		MW of SO2 =		64.0				15		ppm/gallon

		MW of Sulfur = 		32.0				0.000015		parts/gallon

				Density of Diesel Fuel:		7.05		lb/gal		Based on AP42 Appendix A page A7

				Fuel Use:		0.3896		lb/hp-hr		Manufacturer Data

						21.00		gal/hr

						148.05		lb/hr



		SO2 Emissions:  Fuel Use*Density of Diesel*15 ppm/1,000,000 = lb/hr of Sulfur

						2.22E-03		lb/hr Sulfur

						4.44E-03		lb/hr SO2

						1.28E-02		tpy SO2



		Fuel Consumption/Efficiency Calculation

		Heat Rate:		Diesel Btu Value * Fuel Use (gal/hr)/1000000

						137,000		Btu/gal diesel		Based on AP42  Appendix A pg A5

						2876961		Btu/hr

						2.88		mmBtu/hr



		BSFC:		(Diesel Btu/Hr) / Engine horsepower 

						7571		Btu/hp-hr



		Gasoline Notes:

		Greenhouse gas emission factors for gasoline based on Motor Gasoline for 40 CFR 98 Subpart C Table C-1 and Petroleum Fuels for Table C-2.

		Sulfur Dioxide emissions based on the fuel sulfur requirement of 30 ppm/gallon (40 CFR 80.195).

		The emission factor for formaldehyde is based on the relative contribution of formaldehyde to total aldehyde emissions with 100% margin for diesel-fired engines multiplied by the total aldehyde emission factor for gasoline fuel since there is no available formaldehyde emission factor for gasoline-fired engines.

		Uncontrolled emission factor based on EPA's phase 2 emission standards from Table 2 of 40 CFR 80.10. Note: The NOx and VOC factors listed are for NMHC+NOx together. 

		Relative contribution of specific aldehydes to total aldehydes (for diesel fuel)

		Pollutant		lb/mmBtu		% of Total		Source of EF

		Formaldehyde		0.00118		1.69%		AP-42 Table 3.3-2

		Acetaldehyde		0.000767		1.10%		AP-42 Table 3.3-2

		Aldehydes		0.07		100%		AP-42 Table 3.3-1

		SO2 Emissions		Based on Fuel Sulfur Content of 30 ppm/gal (40CFR80.195(a)(1))

		MW of SO2 =		64.0				30		ppm/gallon

		MW of Sulfur = 		32.0				0.00003		parts/gallon

				Density of Gasoline Fuel:		6.17		lb/gal		Based on AP42 Appendix A page A7

				Fuel Use:		4.50		gal/hr		Manufacturer Data

						27.77		lb/hr



		SO2 Emissions:  Fuel Use*Density of Gasoline*15 ppm/1,000,000 = lb/hr of Sulfur

						8.33E-04		lb/hr Sulfur

						1.67E-03		lb/hr SO2

						4.80E-03		tpy SO2



		Fuel Consumption/Efficiency Calculation

		Heat Rate:		Gasoline Btu Value * Fuel Use (gal/hr)/1000000

						130,000		Btu/gal Gasoline		Based on AP42  Appendix A pg A5

						585000		Btu/hr

						0.59		mmBtu/hr



		BSFC:		(Gasoline Btu/Hr) / Engine horsepower 

						1539		Btu/hp-hr

		Propane Notes:

		Uncontrolled emission factor based on EPA's Phase 3 emission standards from Table 1 of 40 CFR 1054.105. Note: The NOx and VOC factors listed are for HC+NOx together.

		The emission factor for CO is based on the Mojave Desert Air Quality Management District emission factors for propane engines. Converting the CO emission factor ((129 lb/1000 gal) * (453.59 g/lb) * (1.1 gal/hr) / 8.0 kW = 8.05 g/kW-hr), shows the emission factor is less than the Phase 3 standard (610 g/kW-hr).

		CO2 emission factor based on Table C-1 (40 CFR 98 Subpart C) for Propane, Methane and N2O emission factors based on Table C-2 (40 CFR 98 Subpart C) for Petroleum fuels.  The conversion factor of 2.2 lb/kg used to calculate lb/mmBtu value.

				DROP DOWN LISTS



				Emission Controls		Aspiration:		Configuration		Fuel Type		EF Units		Source

				None		Naturally Aspirated		2SLB		Electric		g/hp-hr		Subpart JJJJ Standard

				Nonselective CR		Turbocharged/Aftercooled		4SLB		Diesel		g/kW-hr		Manufacturer Data

				Oxidation Catalyst				4SRB		Gasoline		lb/mmBtu		CDPHE Regulation No. 7, Table 1

				Nonselective CR with AFR				Diesel		Natural Gas		kg/mmBtu		Table 1 of GP02

				Oxidation Catalyst with AFR				Gasoline		Field Gas		--		AP42 Table 3.2-1

														AP42 Table 3.2-2

														AP42 Table 3.2-3

														AP42 Table 3.3-1

														AP42 Table 3.3-2

														40 CFR 98

														40 CFR 98 Subpart C

														40 CFR 98 Subpart C Table C-1

														40 CFR 98 Subpart C Table C-2

														EPA Tier 1 Standard

														EPA Tier 2 Standard

														EPA Tier 3 Standard

														EPA Tier 4 Interim Standard

														EPA Tier 4 Standard

														EPA Phase 1 Standard

														EPA Phase 2 Standard

														EPA Phase 3 Standard

														EPA Fuel Sulfur Requirement

														Non Rule Standard Permit





				AP42 Reference Table		(Using factors dated 7/00, most conservative option available for NOx/CO)

				Engine Type		2SLB		4SLB		4SRB		Diesel		Gasoline

				Pollutant		All units are in lb/MMBtu

				NOx		3.17		4.08		2.27		4.41		1.63

				CO		3.86E-01		5.57E-01		3.72		0.95		0.99

				VOC		1.20E-01		1.18E-01		2.96E-02		0.35		2.10

				SO2		5.88E-04		5.88E-04		5.88E-04		0.29		0.084

				PM/PM10/PM2.5		4.83E-02		9.99E-03		1.94E-02		0.31		0.10

				PM-Condensable		9.91E-03		9.91E-03		9.91E-03		NA		NA

				PM-Filterable		3.84E-02		7.71E-05		9.50E-03		NA		NA

				Formaldehyde		5.52E-02		5.28E-02		2.05E-02		1.18E-03		0.07

				Acetaldehyde		7.76E-03		8.36E-03		2.79E-03		7.67E-04		--

				Acrolein		7.78E-03		5.14E-03		2.63E-03		<9.25E-05		--

				Benzene		1.94E-03		4.40E-04		1.58E-03		9.33E-04		--

				Toluene		9.63E-04		4.08E-04		5.58E-04		4.09E-04		--

				Ethylbenzene		1.08E-04		3.97E-05		<2.48E-05		--		--

				Xylene		2.68E-04		1.84E-04		1.95E-04		2.85E-04		--

				n-Hexane		4.45E-04		1.11E-03		1.11E-03		--		--

				CO2		1.10E+02		1.10E+02		1.10E+02		164		154

				*4SRB n-Hexane factor uses more conservative factor between 2SLB and 4SLB as no n-Hexane factor is available.

				**Aldehydes factor used for formaldehyde



				Subpart C Reference Table (as of 7/14/2014)

				Engine Type		2SLB		4SLB		4SRB		Diesel		Gasoline

				Pollutant		All units are in kg/MMBtu

				CO2		53.06		53.06		53.06		73.96		75.1

				CH4		1.00E-03		1.00E-03		1.00E-03		3.00E-03		3.00E-03

				N2O		1.00E-04		1.00E-04		1.00E-04		6.00E-04		6.00E-04

				*Diesel emission factors based on Distillate Fuel Oil No. 2

				**Gasoline emission factors based on Residual Fuel Oil No. 6

























WHBD (Blowdowns)

		Wild Horse Bench Compressor Station

		Compressor Blowdown - Emission Calculations



		Facility Equipment ID		WHBD

		Equipment Description		Compressor Blowdowns

		Blowdown Frequency		500		Blowdowns/compressor/year

		Blowdown Duration		0.167		hour

		Maximum Blowdowns per Hour		3

		Blowdown Volume Estimate		2.80		Mscf/Blowdown

		Ideal Volume per lb-mole		379		Scf/lb-mol

		Emissions Controls		None

		Control Efficiency		0.00%

		H2S Content of Vapors		0		ppm



		Pollutant		Composition		MW		Uncontrolled Emissions				Controlled Emissions

				Mol%		(lb/lb-mol)		lb/hr		tpy		lb/hr		tpy

		Total NMNE VOC		5.18%		53.51		61.44		5.12		61.44		5.12

		H2S		0.000%		34.08		0.00		0.00		0.00		0.00

		Benzene		0.014%		78.11		0.24		0.02		0.24		0.02

		Toluene		0.008%		92.13		0.17		0.01		0.17		0.01

		Ethylbenzene		0.000%		106.17		0.00		0.00		0.00		0.00

		Xylenes		0.001%		106.17		0.03		0.00		0.03		0.00

		n-Hexane		0.077%		86.18		1.46		0.12		1.46		0.12

		Total HAPs		0.100%		NA		1.90		0.16		1.90		0.16



































WHT-1,2,3 (Oil Tanks)

		Wild Horse Bench Compressor Station

		Tank Detail Sheet



		Equipment ID		WHT-1,2,3				Actual 2020 Operation		8760		hr/yr

		Tank Description		Oil/Condensate Tanks				Actual 2020 Throughput		10950		bbl/yr		30.0		bbl/day

		Number of Tanks		3

		Total Battery Capacity		1,200		bbl

		Emission Controls		None

		Control Efficiency 		0%



		Actual 2020 Emissions

		Pollutant		Emission		Uncontrolled*				Controlled				Source of Emission Factor

				Factor		Hourly		Annual 		Hourly		Annual 

				(lb/bbl)		(lb/hr)		(tpy)		(lb/hr)		(tpy)

		VOC		0.013		0.02		0.072		0.02		0.072		E&P Tanks v3.0

		Propane		0.001		0.00		0.003		0.00		0.003		E&P Tanks v3.0

		Iso-Butane		0.001		0.00		0.003		0.00		0.003		E&P Tanks v3.0

		N-Butane		0.001		0.00		0.006		0.00		0.006		E&P Tanks v3.0

		Iso-Pentane		0.001		0.00		0.008		0.00		0.008		E&P Tanks v3.0

		N-Pentane		0.001		0.00		0.008		0.00		0.008		E&P Tanks v3.0

		Hexanes		0.003		0.00		0.014		0.00		0.014		E&P Tanks v3.0

		Pseudo Comp 1		0.001		0.00		0.007		0.00		0.007		E&P Tanks v3.0

		Pseudo Comp 2		0.001		0.00		0.006		0.00		0.006		E&P Tanks v3.0

		Pseudo Comp 3		0.000		0.00		0.001		0.00		0.001		E&P Tanks v3.0

		Pseudo Comp 4		0.000		0.00		0.000		0.00		0.000		E&P Tanks v3.0

		Pseudo Comp 5		0.000		0.00		0.000		0.00		0.000		E&P Tanks v3.0

		Benzene		0.001		0.00		0.004		0.00		0.004		E&P Tanks v3.0

		Toluene		0.001		0.00		0.004		0.00		0.004		E&P Tanks v3.0

		Ethylbenzene		0.000		0.00		0.000		0.00		0.000		E&P Tanks v3.0

		Xylene		0.000		0.00		0.001		0.00		0.001		E&P Tanks v3.0

		n-Hexane		0.001		0.00		0.007		0.00		0.007		E&P Tanks v3.0

		2,2,4-Trimethylpentane		0.000		0.00		0.000		0.00		0.000		E&P Tanks v3.0



		Individual Tank Properties

		Tank ID		Capacity (bbl)		Tank Orientation		Height/
Length (ft)		Diameter (ft)		Controlled VOC Emissions per Tank (tpy)

		WHT-1		400		Vertical		20		12		0.02

		WHT-2		400		Vertical		20		12		0.02

		WHT-3		400		Vertical		20		12		0.02

		*Uncontrolled emissions are based on the E&P Tanks v3.0 output. 



		Sample Calculation for Uncontrolled VOC

		0.013 lb/bbl * 10950 bbl/yr / 2000 lb/ton = 0.07 tpy





		Other Potential Notes:

		These tanks are controlled, but emissions are shown as uncontrolled since controls are not federally enforceable.









TRUCKOC (Truck Loading)

		Wild Horse Bench Compressor Station

		Loadout Emissions Detail Sheet

		Equipment ID				L-1

		Source Description				CS Oil Loadout

		Potential Throughput				10950		bbl/yr



		LACT On Site?				No

		Estimated LACT Downtime				NA



		Control Device				None

		Control Efficiency (C4+):				NA

		Control Efficiency (C1-C3):				NA

		Capture Efficiency				NA



		Actual 2020 Emissions

		Pollutant		Uncontrolled Emissions				Controlled Emissions				Source of								Pollutant		Emission Factor

				lb/hr		tpy		lb/hr		tpy		Emission Calculations										lb/bbl

		VOC		18.73		0.57		18.73		0.57		AP-42 Section 5.2.1								VOC		1.04E-01

		H2S		0.00		0.00		0.00		0.00		Engineering Calculation								H2S		0.00E+00				Hide row if no H2S in sample

		Propane		0.65		0.02		0.65		0.02		Engineering Calculation								Propane		3.62E-03

		Iso-Butane		0.86		0.03		0.86		0.03		Engineering Calculation								Iso-Butane		4.77E-03

		N-Butane		1.65		0.05		1.65		0.05		Engineering Calculation								N-Butane		9.16E-03

		Iso-Pentane		2.09		0.06		2.09		0.06		Engineering Calculation								Iso-Pentane		1.16E-02

		N-Pentane		2.06		0.06		2.06		0.06		Engineering Calculation								N-Pentane		1.14E-02

		Hexanes		3.76		0.11		3.76		0.11		Engineering Calculation								Hexanes		2.09E-02

		Pseudo Comp 1		1.89		0.06		1.89		0.06		Engineering Calculation								Pseudo Comp 1		1.05E-02

		Pseudo Comp 2		1.55		0.05		1.55		0.05		Engineering Calculation								Pseudo Comp 2		8.63E-03

		Pseudo Comp 3		0.17		0.01		0.17		0.01		Engineering Calculation								Pseudo Comp 3		9.28E-04

		Pseudo Comp 4		0.02		0.00		0.02		0.00		Engineering Calculation								Pseudo Comp 4		1.17E-04

		Pseudo Comp 5		0.02		0.00		0.02		0.00		Engineering Calculation								Pseudo Comp 5		1.22E-04

		Benzene		0.94		0.03		0.94		0.03		Engineering Calculation								Benzene		5.23E-03

		Toluene		1.05		0.03		1.05		0.03		Engineering Calculation								Toluene		5.82E-03

		Ethylbenzene		0.00		0.00		0.00		0.00		Engineering Calculation								Ethylbenzene		0.00E+00

		Xylenes		0.24		0.01		0.24		0.01		Engineering Calculation								Xylenes		1.31E-03

		n-Hexane		1.78		0.05		1.78		0.05		Engineering Calculation								n-Hexane		9.89E-03

		2,2,4-Trimethylpentane		0.00		0.00		0.00		0.00		Engineering Calculation								2,2,4-Trimethylpentane		0.00E+00

		Total HAPs		4.01		0.12		4.01		0.12		Engineering Calculation



		Molecular Weight of Vapors, MW						50.00		lb/lb-mol

		True Vapor Pressure, Pva @ T						3.40		psia

		Temperature of Bulk Liquid Loaded, T						53.08		F

								513.08		R

		Saturation Factor						0.6				AP-42 Table 5.2.1

		Efficiency of controlled loading (%)						0.0%

		Actual Annual Throughput, v						460		1000 gallons

		Loading losses, L @ tank						2.48		lb/1000 gallons

				L = 12.46 S P MW / T (1-eff)

		Actual annual losses @ tank, L*v						1,139.19		lb/yr		0.570		tpy

		Hourly Emissions:

		True Vapor Pressure, Pva @ T (Max Hourly)						3.40		psia

		Temperature of Bulk Liquid Loaded, T (Max Hourly)						53.08		F

								513.08		R

		Loading losses, L @ tank (Max Hourly)						2.48		lb/1000 gallons



		Max hourly fill rate				7.56		1000 gallons/hr		(Based on 180 bbls trucked with load time of 60 minutes)

		Max hourly emissions				18.73		lb/hr



		Sample Calculation

		10950 bbl/yr * 42 gal/bbl * 2.48 lb/1000 gal / 2000 lb/ton = 0.6 tpy VOC















		0.00 MMBtu/hr * 0.000 lb/MMBtu * 0 hr/yr / 2000 lb/ton = 53.080 tpy NOx







WHF-1 (CS FUGITIVES)

		Wild Horse Bench Compressor Station

		Fugitive VOC's Detail Sheet

		Equipment ID		WHF-1				Actual 2020 operation		8760		hr/yr

		Source Description		Compressor Station Fugitives

		Actual 2020 Emissions

		Pollutant		Uncontrolled Emissions				Controlled Emissions				Source of Emission Factor

				(lb/hr)		(tpy)		(lb/hr)		(tpy)

		VOC 		1.73		7.58		1.73		7.58		EPA-453/R-95-017, Table 2-4

		Benzene		0.02		0.08		0.02		0.08		Engineering Calculation

		Toluene		0.07		0.29		0.07		0.29		Engineering Calculation

		Ethylbenzene		0.00		0.00		0.00		0.00		Engineering Calculation

		Xylenes		0.05		0.23		0.05		0.23		Engineering Calculation

		n-Hexane		0.04		0.19		0.04		0.19		Engineering Calculation

		2,2,4-Trimethylpentane		0.00		0.00		0.00		0.00		Engineering Calculation

		Total HAPs		0.18		0.80		0.18		0.80		Engineering Calculation



		Calculation Methodology

		Equipment		EF*		Source		Wt%		Uncontrolled		Control 		Controlled

		Type		(lb/hr/source)		Count		VOC		VOC (tpy)		Efficiency		VOC (tpy)

		Valves-Gas/Vapor		9.92E-03		450		14.27%		2.7895		0%		2.7895										Note: If permitting on the NRSP, fugitive will be applicable to an LDAR program with 75% control efficiency on all components if emissions exceed 10 tpy.

		Valves-Light Liquid		5.50E-03		100		99.94%		2.4076		0%		2.4076

		Valves-Water		2.16E-04		50		99.94%		0.0473		0%		0.0473

		Pumps-Gas/Vapor		5.29E-03		6		14.27%		0.0198		0%		0.0198

		Pumps-Light Liquid		2.87E-02		3		99.94%		0.3764		0%		0.3764

		Pumps-Water		5.30E-05		3		99.94%		0.0007		0%		0.0007

		Open-Ended Lines-Gas/Vapor		4.41E-03		15		14.27%		0.0413		0%		0.0413

		Open-Ended Lines-Water		5.50E-04		5		99.94%		0.0120		0%		0.0120

		Connectors-Gas/Vapor		4.40E-04		250		14.27%		0.0687		0%		0.0687

		Connectors-Water		2.43E-04		50		99.94%		0.0532		0%		0.0532

		Other Components-Gas/Vapor		1.94E-02		30		14.27%		0.3637		0%		0.3637

		Other Components-Water 		3.09E-02		5		99.94%		0.6763		0%		0.6763

		Flanges-Gas/Vapor		8.60E-04		1200		14.27%		0.6449		0%		0.6449

		Flanges-Light Liquid		2.43E-04		75		99.94%		0.0798		0%		0.0798

		Flanges-Water		6.20E-06		50		99.94%		0.0014		0%		0.0014

		Total-Gas/Vapor								3.93		NA		3.93

		Total-Light Liquid								2.86		NA		2.86

		Total-Water								0.79		NA		0.79

		Total								7.58		NA		7.58

		*Component emission rates from EPA's Oil and Gas Production Operations average equipment leak emission factors (EPA 453/R-95-017 dated November 1995) Table 2-4. 

		



		Sample Calculation		0.0099 lb/hr-source  * 450 Sources * 14.2669 VOC wt% * 8760 hr/yr / 2000 lb/ton = 2.7895 tpy







WHRB-1

		Wild Horse Bench Compressor Station

		Heater / Boiler Detail Sheet



		Equipment ID				HTR-1				Actual 2020 Operation		5040		hr/yr

		Source Description				Dehydrator Reboiler Heater				Heat Rate		0.50		MMBtu/hr

		Fuel Type				Field Gas				Actual 2020 fuel usage		2.47		MMscf/yr

		Sulfur Content				0		grains S/MMscf

		Fuel Heating Value				1020		Btu/scf		AP-42 Chapter 1.4



		Actual 2020 Emissions

		Pollutant		Emission		Hrs of		Estimated Emissions				Source of Emission Factor

				Factor		Operation

				(lb/MMscf)		(hrs/yr)		(lb/hr)		(tpy)

		NOx		100		5040		0.04902		0.12353		AP-42 Table 1.4-1

		CO		84		5040		0.04118		0.10376		AP-42 Table 1.4-1

		VOC		5.5		5040		0.00270		0.00679		AP-42 Table 1.4-2

		SO2*		0.60		5040		0.00029		0.00074		AP-42 Table 1.4-2

		PM/PM10/PM2.5		7.6		5040		0.00373		0.00939		AP-42 Table 1.4-2

		Formaldehyde		0.075		5040		0.00004		0.00009		AP-42 Table 1.4-3

		Benzene		0.0021		5040		0.00000		0.00000		AP-42 Table 1.4-3

		Toluene		0.0034		5040		0.00000		0.00000		AP-42 Table 1.4-3

		n-Hexane		1.80		5040		0.00088		0.00222		AP-42 Table 1.4-3

		*Sulfur emission factor from AP-42 Table 1.4-2 is ratio adjusted based on the max sulfur content when sulfur content is greater than 2,000 grains/MMscf.



		Sample Calculation for NOx

		100 lb/MMscf / 1020.00 MMBtu/MMscf * 0.50 MMBtu/hr = 0.04902 lb/hr



								lb/hr		tpy

		CO2		116.977		lb/mmBtu		58.49		147.39		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CH4		0.002		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		N2O		0.000		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CO2e				lb/mmBtu		58.55		147.54







WHT-1

		Wild Horse Bench Compressor Station

		Heater / Boiler Detail Sheet



		Equipment ID				WHT-1				Actual 2020 Operation		8760		hr/yr

		Source Description				Tank Heater #1				Heat Rate		0.25		MMBtu/hr

		Fuel Type				Field Gas				Actual 2020 fuel usage		2.15		MMscf/yr

		Sulfur Content				0		grains S/MMscf

		Fuel Heating Value				1020		Btu/scf		AP-42 Chapter 1.4



		Actual 2020 Emissions

		Pollutant		Emission		Hrs of		Estimated Emissions				Source of Emission Factor

				Factor		Operation

				(lb/MMscf)		(hrs/yr)		(lb/hr)		(tpy)

		NOx		100		8760		0.02451		0.10735		AP-42 Table 1.4-1

		CO		84		8760		0.02059		0.09018		AP-42 Table 1.4-1

		VOC		5.5		8760		0.00135		0.00590		AP-42 Table 1.4-2

		SO2*		0.60		8760		0.00015		0.00064		AP-42 Table 1.4-2

		PM/PM10/PM2.5		7.6		8760		0.00186		0.00816		AP-42 Table 1.4-2

		Formaldehyde		0.075		8760		0.00002		0.00008		AP-42 Table 1.4-3

		Benzene		0.0021		8760		0.00000		0.00000		AP-42 Table 1.4-3

		Toluene		0.0034		8760		0.00000		0.00000		AP-42 Table 1.4-3

		n-Hexane		1.80		8760		0.00044		0.00193		AP-42 Table 1.4-3

		*Sulfur emission factor from AP-42 Table 1.4-2 is ratio adjusted based on the max sulfur content when sulfur content is greater than 2,000 grains/MMscf.





		Sample Calculation for NOx

		100 lb/MMscf / 1020.00 MMBtu/MMscf * 0.25 MMBtu/hr = 0.02451 lb/hr



								lb/hr		tpy

		CO2		116.977		lb/mmBtu		29.24		128.09		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CH4		0.002		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		N2O		0.000		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CO2e				lb/mmBtu		29.27		128.22







WHT-2

		Wild Horse Bench Compressor Station

		Heater / Boiler Detail Sheet



		Equipment ID				WHT-2				Actual 2020 Operation		8760		hr/yr

		Source Description				Tank Heater #2				Heat Rate		0.25		MMBtu/hr

		Fuel Type				Field Gas				Actual 2020 fuel usage		2.15		MMscf/yr

		Sulfur Content				0		grains S/MMscf

		Fuel Heating Value				1020		Btu/scf		AP-42 Chapter 1.4



		Actual 2020 Emissions

		Pollutant		Emission		Hrs of		Estimated Emissions				Source of Emission Factor

				Factor		Operation

				(lb/MMscf)		(hrs/yr)		(lb/hr)		(tpy)

		NOx		100		8760		0.02451		0.10735		AP-42 Table 1.4-1

		CO		84		8760		0.02059		0.09018		AP-42 Table 1.4-1

		VOC		5.5		8760		0.00135		0.00590		AP-42 Table 1.4-2

		SO2*		0.60		8760		0.00015		0.00064		AP-42 Table 1.4-2

		PM/PM10/PM2.5		7.6		8760		0.00186		0.00816		AP-42 Table 1.4-2

		Formaldehyde		0.075		8760		0.00002		0.00008		AP-42 Table 1.4-3

		Benzene		0.0021		8760		0.00000		0.00000		AP-42 Table 1.4-3

		Toluene		0.0034		8760		0.00000		0.00000		AP-42 Table 1.4-3

		n-Hexane		1.80		8760		0.00044		0.00193		AP-42 Table 1.4-3

		*Sulfur emission factor from AP-42 Table 1.4-2 is ratio adjusted based on the max sulfur content when sulfur content is greater than 2,000 grains/MMscf.





		Sample Calculation for NOx

		100 lb/MMscf / 1020.00 MMBtu/MMscf * 0.25 MMBtu/hr = 0.02451 lb/hr



								lb/hr		tpy

		CO2		116.977		lb/mmBtu		29.24		128.09		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CH4		0.002		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		N2O		0.000		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CO2e				lb/mmBtu		29.27		128.22







WHT-3

		Wild Horse Bench Compressor Station

		Heater / Boiler Detail Sheet



		Equipment ID				WHT-3				Actual 2020 Operation		8760		hr/yr

		Source Description				Tank Heater #3				Heat Rate		0.25		MMBtu/hr

		Fuel Type				Field Gas				Actual 2020 fuel usage		2.15		MMscf/yr

		Sulfur Content				0		grains S/MMscf

		Fuel Heating Value				1020		Btu/scf		AP-42 Chapter 1.4



		Actual 2020 Emissions

		Pollutant		Emission		Hrs of		Estimated Emissions				Source of Emission Factor

				Factor		Operation

				(lb/MMscf)		(hrs/yr)		(lb/hr)		(tpy)

		NOx		100		8760		0.02451		0.10735		AP-42 Table 1.4-1

		CO		84		8760		0.02059		0.09018		AP-42 Table 1.4-1

		VOC		5.5		8760		0.00135		0.00590		AP-42 Table 1.4-2

		SO2*		0.60		8760		0.00015		0.00064		AP-42 Table 1.4-2

		PM/PM10/PM2.5		7.6		8760		0.00186		0.00816		AP-42 Table 1.4-2

		Formaldehyde		0.075		8760		0.00002		0.00008		AP-42 Table 1.4-3

		Benzene		0.0021		8760		0.00000		0.00000		AP-42 Table 1.4-3

		Toluene		0.0034		8760		0.00000		0.00000		AP-42 Table 1.4-3

		n-Hexane		1.80		8760		0.00044		0.00193		AP-42 Table 1.4-3

		*Sulfur emission factor from AP-42 Table 1.4-2 is ratio adjusted based on the max sulfur content when sulfur content is greater than 2,000 grains/MMscf.





		Sample Calculation for NOx

		100 lb/MMscf / 1020.00 MMBtu/MMscf * 0.25 MMBtu/hr = 0.02451 lb/hr



								lb/hr		tpy

		CO2		116.977		lb/mmBtu		29.24		128.09		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CH4		0.002		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		N2O		0.000		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CO2e				lb/mmBtu		29.27		128.22







WHS-1

		Wild Horse Bench Compressor Station

		Heater / Boiler Detail Sheet



		Equipment ID				WHS-1				Actual 2020 Operation		8760		hr/yr

		Source Description				Separator Heater				Heat Rate		0.25		MMBtu/hr

		Fuel Type				Field Gas				Actual 2020 fuel usage		2.15		MMscf/yr

		Sulfur Content				0		grains S/MMscf

		Fuel Heating Value				1020		Btu/scf		AP-42 Chapter 1.4



		Actual 2020 Emissions

		Pollutant		Emission		Hrs of		Estimated Emissions				Source of Emission Factor

				Factor		Operation

				(lb/MMscf)		(hrs/yr)		(lb/hr)		(tpy)

		NOx		100		8760		0.02451		0.10735		AP-42 Table 1.4-1

		CO		84		8760		0.02059		0.09018		AP-42 Table 1.4-1

		VOC		5.5		8760		0.00135		0.00590		AP-42 Table 1.4-2

		SO2*		0.60		8760		0.00015		0.00064		AP-42 Table 1.4-2

		PM/PM10/PM2.5		7.6		8760		0.00186		0.00816		AP-42 Table 1.4-2

		Formaldehyde		0.075		8760		0.00002		0.00008		AP-42 Table 1.4-3

		Benzene		0.0021		8760		0.00000		0.00000		AP-42 Table 1.4-3

		Toluene		0.0034		8760		0.00000		0.00000		AP-42 Table 1.4-3

		n-Hexane		1.80		8760		0.00044		0.00193		AP-42 Table 1.4-3

		*Sulfur emission factor from AP-42 Table 1.4-2 is ratio adjusted based on the max sulfur content when sulfur content is greater than 2,000 grains/MMscf.





		Sample Calculation for NOx

		100 lb/MMscf / 1020.00 MMBtu/MMscf * 0.25 MMBtu/hr = 0.02451 lb/hr



								lb/hr		tpy

		CO2		116.977		lb/mmBtu		29.24		128.09		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CH4		0.002		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		N2O		0.000		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CO2e				lb/mmBtu		29.27		128.22





WHTH-1

		Wild Horse Bench Compressor Station

		Heater / Boiler Detail Sheet



		Equipment ID				WHTH-1				Actual 2020 Operation		5040		hr/yr

		Source Description				Thermal Oxidizer Heater				Heat Rate		2.00		MMBtu/hr

		Fuel Type				Field Gas				Actual 2020 fuel usage		9.88		MMscf/yr

		Sulfur Content				0		grains S/MMscf

		Fuel Heating Value				1020		Btu/scf		AP-42 Chapter 1.4



		Actual 2020 Emissions

		Pollutant		Emission		Hrs of		Estimated Emissions				Source of Emission Factor

				Factor		Operation

				(lb/MMscf)		(hrs/yr)		(lb/hr)		(tpy)

		NOx		100		5040		0.19608		0.49412		AP-42 Table 1.4-1

		CO		84		5040		0.16471		0.41506		AP-42 Table 1.4-1

		VOC		5.5		5040		0.01078		0.02718		AP-42 Table 1.4-2

		SO2*		0.60		5040		0.00118		0.00296		AP-42 Table 1.4-2

		PM/PM10/PM2.5		7.6		5040		0.01490		0.03755		AP-42 Table 1.4-2

		Formaldehyde		0.075		5040		0.00015		0.00037		AP-42 Table 1.4-3

		Benzene		0.0021		5040		0.00000		0.00001		AP-42 Table 1.4-3

		Toluene		0.0034		5040		0.00001		0.00002		AP-42 Table 1.4-3

		n-Hexane		1.80		5040		0.00353		0.00889		AP-42 Table 1.4-3

		*Sulfur emission factor from AP-42 Table 1.4-2 is ratio adjusted based on the max sulfur content when sulfur content is greater than 2,000 grains/MMscf.





		Sample Calculation for NOx

		100 lb/MMscf / 1020.00 MMBtu/MMscf * 2.00 MMBtu/hr = 0.19608 lb/hr



								lb/hr		tpy

		CO2		116.977		lb/mmBtu		233.95		589.56		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CH4		0.002		lb/mmBtu		0.00		0.01		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		N2O		0.000		lb/mmBtu		0.00		0.00		40 CFR Part 98 Subpart C, Tables C-1 and C-2

		CO2e				lb/mmBtu		234.20		590.17







Tank Gas

		Wild Horse Bench Compressor Station



		Gas Composition from E&P Tanks v3.0 Results

		Liquid Constituent		Molecular Weight        (lb/lb-mol)		Mole %		Weight         (lb/lbmole Liquid)		Weight         %		Total VOC Corrected Weight *             % 

		Methane		16.04		36.06%		5.78		20.76%		NA

		Ethane		30.07		0.47%		0.14		0.51%		NA

		Total HC (Non-VOC)				36.53%		5.93		21.27%		NA



		Propane		44.10		0.51%		0.22		0.81%		3.48%

		Iso-Butane		58.12		0.51%		0.30		1.06%		4.59%

		N-Butane		58.12		0.98%		0.57		2.04%		8.81%

		Iso-Pentane		72.15		1.00%		0.72		2.59%		11.17%

		N-Pentane		72.15		0.98%		0.71		2.55%		10.99%

		Hexanes		86.16		1.50%		1.30		4.65%		20.07%

		Benzene		78.11		0.42%		0.32		1.17%		5.03%

		Toluene		92.13		0.39%		0.36		1.30%		5.60%

		Ethylbenzene		106.17		0.00%		0.00		0.00%		0.00%

		Xylenes		106.17		0.08%		0.08		0.29%		1.26%

		n-Hexane		86.18		0.71%		0.61		2.20%		9.50%

		2-2-4 TMP		114.23		0.00%		0.00		0.00%		0.00%

		Pseudo Comp 1		96.00		0.68%		0.65		2.34%		10.09%

		Pseudo Comp 2		107.00		0.50%		0.54		1.92%		8.30%

		Pseudo Comp 3		121.00		0.05%		0.06		0.21%		0.89%

		Pseudo Comp 4		134.00		0.01%		0.01		0.03%		0.11%

		Pseudo Comp 5		151.25		0.01%		0.01		0.03%		0.12%

		Total NMNE VOC				8.32%		6.46		23.19%		100.00%

		Total HAPs				1.60%		1.38		4.96%		21.39%



		Hydrogen Sulfide		34.08		0.00%		0.00		0.00%		NA

		Carbon Dioxide		44.01		0.14%		0.06		0.22%		NA

		Nitrogen		28.01		55.01%		15.41		55.32%		NA

		Totals				100.0%		27.86		100.0%		100.0%



		* Weight Percent corrected to remove non-VOC content.





Liquid Analysis - CS

		Wild Horse Bench Compressor Station



		Tap 5 CS Condensate Sample dated 12/14/2020

		Liquid Constituent		Molecular Weight        (lb/lb-mol)		Mole %		Weight         (lb/lbmole Liquid)		Weight         %		Total HC Corrected Weight *             % 		Total VOC Corrected Weight**             % 

		Methane		16.04		0.18%		0.03		0.03%		0.03%		NA

		Ethane		30.07		0.01%		0.00		0.00%		0.00%		NA

		Total HC (Non-VOC)				0.19%		0.03		0.03%		0.03%		NA



		Propane		44.10		0.06%		0.02		0.02%		0.02%		0.02%

		Iso-Butane		58.12		0.14%		0.08		0.08%		0.08%		0.08%

		N-Butane		58.12		0.41%		0.24		0.23%		0.23%		0.23%

		Iso-Pentane		72.15		1.16%		0.84		0.80%		0.80%		0.80%

		N-Pentane		72.15		1.57%		1.13		1.08%		1.08%		1.08%

		i-Hexanes		86.16		8.21%		7.08		6.78%		6.79%		6.79%

		Heptanes		100.20		17.90%		17.94		17.20%		17.20%		17.20%

		Octanes		114.23		32.02%		36.57		35.06%		35.07%		35.08%

		Nonanes		128.28		8.80%		11.29		10.82%		10.82%		10.83%

		Decanes+		137.61		3.30%		4.54		4.35%		4.35%		4.36%

		Benzene		78.11		3.14%		2.45		2.35%		2.35%		2.35%

		Toluene		92.13		11.15%		10.27		9.85%		9.85%		9.85%

		Ethylbenzene		106.17		0.00%		0.00		0.00%		0.00%		0.00%

		Xylenes		106.17		7.93%		8.41		8.07%		8.07%		8.07%

		n-Hexane		86.18		3.94%		3.40		3.26%		3.26%		3.26%

		2-2-4 TMP		114.24		0.00%		0.00		0.00%		0.00%		0.00%

		Total NMNE VOC				99.72%		104.26		99.94%		99.97%		100.00%

		Total HAPs				26.16%		24.54		23.52%		23.53%		23.53%



		Hydrogen Sulfide		34.08		0.00%		0.00		0.00%		NA		NA

		Carbon Dioxide		44.01		0.00%		0.00		0.00%		NA		NA

		Nitrogen		28.01		0.09%		0.03		0.03%		NA		NA

		Totals				100.00%		104.32		100.00%		100.00%		100.00%



		* Weight Percent corrected to remove Carbon Dioxide,Nitrogen, and H2S content.

		** Weight Percent corrected to remove non-VOC content.
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Utah Gas Corporation Air Permit Reports

		From

		Tony Shoberg

		To

		R8AirPermitting

		Cc

		Robert Bleil; Tony Shoberg

		Recipients

		R8AirPermitting@epa.gov; rbleil@utahgascorp.com; TShoberg@barr.com






WARNING - EXTERNAL SENDER - This message came from outside of your organization. Be cautious when opening attachments and do not provide your user ID or password.


To Whom it May Concern:


 


Utah Gas Corporation (UGC) operates three facilities under a US EPA issued Part 71 operating permit. These facilities and their associated permit numbers are as follows:


 


•                     Tap 5 Compressor Station: Permit# V-UO-000018-2007.00


•                     Little Canyon Unit Compressor Station: Permit# V-UO-000016-2006.00


•                     Riverbend Dehydration Site: Permit# V-UO-000026-2011.00


 


Each permit requires submittal of an annual compliance certification, semi-annual deviation report, and annual emissions inventory report by April 1 of each year. In addition, UGC operates two synthetic minor title V facilities that require submittal of an annual emissions report by April 1 of each year. These facilities and their associated permit numbers are as follows:


 


•                     River Bend Unit 11-18F Site, Permit No. SMNSR-UO-000123-2012.001


•                     Wild Horse Bench Compressor Station, Permit No. SMNSR-UO-000124-2012.001


 


Due to logistical issues including an office relocation, UGC was not able to obtain proper signatures and finalize these submittals to meet the April 1 deadline. UGC intends to submit the reports no later than April 5, 2021. If you have any questions or require additional information, please contact Robert Bleil of UGC at rbleil@utahgascorp.com or (970) 675-4400, ext. 7927.


 


Tony


 


   Tony Shoberg


   Senior Chemical Engineer
   Duluth, MN office: 218.529.8217
   cell: 218.208.8018
   tshoberg@barr.com
   www.barr.com

 

If you no longer wish to receive marketing e-mails from Barr, respond to communications@barr.com and we will be happy to honor your request.
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